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ING’S LIQUID-COOLED SHAKERS DISSIPATE HEAT FAST WITH WATER 


iproved system efficiency goes with the 
proved design of Ling’s new series of 
buid-cooled shakers. For instance, Model 
9 shown above not only offers an im- 
tssive 28,000 pound force rating, but 
number of other advantages. The new 
bsed-loop cooling system, employing 
Fan raw or distilled water, dissipates 
t so efficiently that less is dumped on 


the testing site. The series also features a 
new web-design armature of lightweight 
aluminum. Force is transmitted to the 
table with maximum rigidity. Finally, 
special construction details make these 
liquid-cooled shakers adaptable for envi- 
ronmental chamber testing without special 
accessories. Tests can be conducted. from 
—100°F to 300°F at any altitude. Field 


MISION OF LING-ALTEC ELECTRONICS, INC. - 1515 S. MANCHESTER, ANAHEIM, CAL.- 120 CROSS ST., WINCHESTER, MASS 


and armature coils are designed to help 
eliminate corona at altitudes; special ther- 
mal barriers can be supplied which control 
heat flow from the shaker tc the chamber. 
This built-in adaptability and high’ effi- 
ciency grow from Ling research; For 
details on the liquid-cooled shaker series, 
write Dept. EQ-3 at either address below. 
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Simulates Missile Re-entry Problems 


Recently completed for a government agency, this Conrad | 
hyper environment chamber offers unusual flexibility. 
It may be used as a single large test chamber, or as two 
smaller chambers operating simultaneously at widely 
separated temperatures. 


The main chamber is 9 wide x 5’ high x 13’ 
deep. A vertically-operating door divides the 
chamber into two sections when desired. rans 
Temperatures in each section are individually nerial rart: ’ 
controlled from —100°F. to +500°F., with a 
broad range of humidity conditions. Special acy 
handling equipment rapidly shifts test com- “4 
ponents between sections to simulate missile ‘: 
re-entry conditions. The chamber is compact, ae, 
considering the elaborate facilities it offers. ‘ 
All machinery is enclosed and self-contained. 


Conrad is continually at work on custom chambers as well 
as stock models. Take advantage of this leadership. Call 
in Conrad on your next chamber requirements. 


Write For Literature 


SUBSIDIARY 
CRAMPTON 
MFG. CO. 
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4 
Model WD-585-50-50-50-50 pa 
4 
ividually con- 
st components 
in through the 
0 Ome: @ 
| Controls include full instrumentation for each sec- 
v6 tion as well as the complete chamber. Warning 
lights indicate position of dividing door, turntables, 
I 
2 


The Pureco CO Blast Cold process is a simple, 
efficient low cost method of refrigeration for low 
temperature test chambers. Direct injection of 
Pureco carbon dioxide liquid drops temperatures 
to required levels in a fraction of the time re- 


quired by mechanical units. Cooling is produced 
ie WITH U REC 0 C 0, by vaporizing a jet of liquified CO directly into 


the chamber. 


44 ee Extremely close tolerances maintained. 
Temperatures are automatically controllable 
within limits closer than government testing 


standards require. Pureco CO. Blast Cold starts 
immediately at maximum rate the instant valves 
cycle on—stops the instant CO: flow is cut off. 


Low capital expense... low operating cost. 


No heavy investment required for equipment . . . 
installation is simple and space saving. Equipment 
is trouble-free. There is virtually no possibility of 
mechanical failure. 


Direct or indirect Cooling. 
COz liquid may be injected or DRY-ICE placed 


directly in a chamber—used to cool a circulating 

air stream or a non-freezing solution for indirect 

cooling. 
Have a trial Blast Cold demonstration. 


Pureco would like to demonstrate Blast Cold to 

you at your plant under your working conditions, 

with no obligation on your part. Pureco’s Tech- 

nical Sales Service will provide any assistance you 

CO, is Best... For Test need to help solve your low temperature testing 
problems. 


* Actual Pureco Test 


0, PRPuRE CARBONIC 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 


2. Pure Carbonic Company, A Division of Air Reduction Company, Incorporated 2 
Nation-Wide Pureco CO2 Service-Distributing Stations in Principal Cities 
General Offices: 150 East 42nd Street, New York 17, N.Y. 
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... if you make a move... 
be sure your copy of 


Environmental Quarterly 


goes with you—simply clip 
the address from the envel- 
ope in which this copy ar- 
rived, paste it here . . . 


and fill in the following: 
NAME 


New Business AFFILIATION 


. and mail to Lawrence A. Post, Cir- 
culation Manager, Environmental Quar- 
terly, 252-46 Leeds Road, Little Neck 
62, N. Y. 


Environmental Quarterly, the pioneer scien- 
tific, industrial and service newsmagazine in 
the field of emvironmental simulation and 
testing, is independently published in Jan- 
uary, April, July and October by Environ- 
mental Publications, Inc. Address all corres- 

ndence to: Martin Z. Post, Editor and Pub- 
fisher, 252-46 Leeds Road, Little Neck 62, 
N. Y. BA 5-0880. 


Circulation this issue: 6,000. Subscription: $4 
annually in the United States and Canada, 
$S elsewhere, except free of charge to 
qualified individuals. (Qualified individuals 
are scientists, engineers, educators, students 
and others in the U. S. who have a profes- 
sional or business interest in environmental 
research, simulation, testing, roduction or 
sales. To qualify for a free “individuc.” sub- 
scription, send full name, position, company, 
nature of business and company and home 
oddresses to the above address.) Single copy 
and back issues: $1.25 each, domestic and 
Canada; $1.50 elsewhere. 


Quarterly welcomes tent expressions of 
opinion, but statements in its pages do not 
necessarily reflect its views. Right is reserv- 
ed to extract portions of letters and other 
material submitted for publication. Corres- 
pondents must be fully identified, but names 
ne not be publish if such a request is 
made. 


Printed by Princeton Printing Co., 176 Al- 
exander Street, Princeton, N J. he © 
Environmental Publications, Inc., 


4 


ENVIRONMENTAL QUARTERLY 


The Pioneer Space Age Publication of Environmental Simulation, 
Testing. Engineering and Equipment Manufacturing 


July ° 1960 Volume 6 ° Number 3 


Inside This Issue 


ARTICLES 


Halting Resonance Tests at Failure. 12 
by Donald McCluskey, Unholtz-Dickie Corp. 


A simple, and expense saving, do-it-yourself method 
of stopping a single-frequency fatigue test at failure. 


Taking the Guesswork out of Environmental Testing 16 
by Henry K. Growald, Convair-Fort Worth 


A very experienced hand offers some basic 
principles on the “mechanical environment.” 


Dependability . . . for Decades 29 
by A. H. Jr., AFMDC, AFB 


Continuing EQ’s “Path of the Environment” series. 
Shock Testing Instrumentation (Part Il)... . = 


by Maxwell Lazarus, Barry Controls, Incorporated 


The concluding installment of a thorough- 
going discussion of a major environment. 


SPECIAL FEATURE 


Pictorial Review of the IES Show __.. 20, 22 
Plus reports on the meetings (Pages 10 and 48) 


DEPARTMENTS 


EQ’S ALBUM OF PEOPLE, PRODUCTS, PLACES AND IDEAS 20, 49 
In Environments, too, a picture speaks a thousand words. 

AROUND THE ENVIRONS 10 
Notes of interest to those who work with environments. 

ENVIRONMENTAL BUSINESS 48 
The business side of creating environments. 

ENVIRONMENTAL WANT ADS 38 


An exclusive feature of EQ. 


ENVIRONMENTS IN USE 36 
A new feature of the new EQ. 


LITERATURE FOR ENVIRONMENT 46 
A digest of latest information materiai. 

NEW PRODUCTS 38 
Photos and text about devices to improve environments. 

PEOPLE YOU KNOW 23 


News of those in the changing environment 


POST SCRIPTS 6 
A report from the editor of EQ. 
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The Quality Line 
of Environmental 
Test Chambers 


and Equipment 


Two convenient locations serve your 
every need in modern environmental 
test equipment...Caldwell, New Jersey; 
Orlando, Florida. 
1. Low-High Temperature Chambers Cascade Mechan- 
ical Refrigeration. Pull down to —100° F within 
one hour. 


2. Acoustic Noise Equipment For testing missile and 
aircraft components and systems. 


3. Salt Spray Chambers All lucite construction for 
testing to MIL-E-5272A, QQ-M-151A, MIL-STD- 
202A and all government specifications. 

4. Temperature-Altitude Chambers Featuring rapid 
simulation of combined temperature altitude 
conditions. 


5. Saw Tooth Shock Machines Completely reproducible 


EN 


VIR 


In addition to ou 


an independently Performed certified test, 


Stressing the Engineering Approach in Environ 


shock pulses having saw tooth, square wave or 
half sine wave shapes. 

6. Low-High Temperature Chambers Liquid CO2 or Dry 
Ice Refrigeration. Rapid pull down to —100°F 
within 3 minutes if desired. 

Temperature-Vibration Chambers, Sand and Dust Chambers, 

Temperature-Humidity Chambe est Stands (Hydraulic & 


rs, T 
), Auxiliary Vibration (Slippery) Tables, Explosion- 
Proof Chambers, Radial Accelerators 


NE, NEW JERSEY 
NEW TWX: LT Fs NJ 943 


ONMENTA 


r Manufacturing Divis; 
€ most fully equ 1s1on. Associated Tes 


Qualification and Reliability Testing eo 


ASSOCIATED TESTING 
LABORATORIES, INC. 


Random Vibration to 5,000 force pounds 
High Frequency 
force pounds 
Saw Tooth Square Wave i 
and Sinusoidal 
High and Low Temperature is 
High and Low Temperature Vibration 


ASSOCIATED TESTING 


121 Route 4o 
ayne, N. J. 
Clifford 6-2800 


Sinusoidal Vibration to 12,500 


Acoustic Noise Humidity 
Temperature Shock Salt Spray 
Temperature Altitude Fungus Resistance 
Explosion Proof Acceleration 

Sand and Dust Immersion 


Rain and Sunshine And all related tests 


LABORATORI ES, INC. 


1112 Solana Avenue 
WINTER PARK (Orlando) FLORIDA 
dway 4-1800 


= | | | 
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NEW — 30.000 SQUARE FOOT PLANT 
NEW ADDRESS: 121 ROUTE 46 AT ROUTE 2 - 
NEW TELEPHONE: Clifford 6-2800 4 
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Post 


An important part of the environ- 
mental get-together in Los Angeles last 
April was the meeting of the Environ- 
mental Equipment Institute (See “En- 
vironmental Business”) . 

Measured in numbers or dollars, the 
EEI may be a comparatively small trade 
association, but in terms of ideas, aims 
and importance of product it ranks with 
the biggest and the best. 

Environmental Quarterly asked Jack 
Shamroth, newly elected president of the 
EEI, to discuss the plans and objectives 
of his administration. He responded as 
follows: 

“The small group of competitors who 
formed the Institute set out to win rec- 
ognition for an industry. I believe it 
has succeeded. 

“When we first met, few persons had 
ever heard of an Environmental Engi- 
neer. We were lucky to be able to read an 
occasional article on environmental test- 
ing in any publication. We were com- 
petitors, each busy fighting his own par- 
ticular brush fires. 

Recognition Achieved 

“In less than a decade we have seen 
the growth of a national professional or- 
ganization devoted exclusively to our en- 
gineering specialty. Time and again now, 
environmental testing is written up in 
newspapers and general interest maga- 
zines, to say nothing of exclusively en- 
vironmental and other technical publica- 
tions. Today we are competitors working 
together for the good of our industry and 
the advancement of the science we serve. 
_ “What are our plans for the coming 
vear? With the big project of establishing 
the identity of our industry behind us, 
our efforts for the immediate future 
should be concentrated on consolidating 
our gains. 

“We are still working hard to be lead- 
ers in accepting the responsibilities of a 
growing industry. We are strongly com- 
mited to the notion that a manufacturer 
must stand behind his products. Con- 
sequently any complaints against any 
member will be thoroughly investigated 
by the EEI. At the same time we plan to 
keep up present services to our members, 
and to increase these’ services whenever 
practical. 

Continued Support to IES 

“Individually, our members will con- 
tinue to give local support to the In- 
stitute of Environmental Sciences, and as 
a group we shall lend whatever help is 
needed to the IES program. 

“Our most important program is one 
I hope will never be needed. Our indus- 
try may be small, but it is vital to na- 
tional defense. In case of any emergency, 
our organization, as the only group of 
manufacturers in the industry, will be 
the clearing house for any industry-wide 
coordination that may be necessary. 

“We did not have such a clearing house 


Seriya £5 


Man in Space: A Stunt? 


Putting a man in space is a stunt 
with little military or scientific value. 

That's what Dr. Vannevar Bush, of 
MIT, reportedly told a closed meeting 
of the House Committee on Science 
and Astronautics. 

In space, he said, a man can do no 
more than an instrument, and prob- 
ably far less, and he added: 

“There are far more serious things 
to do than to indulge in stunts.” 


in World War II. Our industry was in 
its infancy then, but now it is more ma- 
ture. We must accept the responsibilities 
that go with growing up. 

Essential to Defense 

“If for no other reason, this makes 
EEI essential. As I said, I hope we never 
need to implement this program, but if 
the government requires a single agency 
for coordinating industry efforts, we are 
ready. 

“As president of the EEI, I am, of 
course, interested in enlarging our mem- 
bership. If EEI is good for my company, 
it is good for every other manufacturer of 
environmental test equipment. We speak 
as the responsible segment of our indus- 
try. We welcome all good manufacturers 
of all types of environmental test equip- 
ment who have not yet joined us.” 


We Continue to Grow 


Environmental Quarterly provides 
strong evidence of the environmental 
vitality of which Mr. Shamroth speaks. 
So far this year, issues of EQ have been 
32 to 45 per cent bigger than last year’s, 
with a much greater margin over 1958's. 
Editorially, we are proud to say, EQ is 
without peer. 

Although the circulation of this issue is 
announced as 6,000, it actually has passed 
that number, for a whopping gain of 
more than 50 per cent in less than a year 
and a half. 

Who are these new readers? Some are 
newcomers, so to speak, to environmental 
testing, reflecting the spread of the En- 
vironment in all areas of industry. 
Many have been in environmental work 
right along but did not feel the kinship 
they now feel, thanks to the promotional 
work of Quarterly, the IES and the EEL. 
All new readers of Quarterly are screened 
carefully for their close association with 
the industry. 

Typical of the letters Quarterly receives 
from those seeking to become readers is 
the following of April 13 from C.J.K., a 
Chicago R&D engineer: 

“Have seen my first copy of Environ- 
mental Quarterly. It has to be a must on 
reading list . . . We do a great deal of 
environmental testing on lightning ar- 


resters which we design and manufacture 
for major airplane and airline com. 
panies.” 


A Most Successful Show 


In this issue is Quarterly’s extensive re- 
port of the i960 IES meeting, further 
evidence of the growth of the Environ. 
ment. In a letter to Quarterly, Charles 
F. Conrad, vice president and sales man- 
ager of Conrad, Inc., Holland, Mich., 
manufacturer of environmental test cham- 
bers, summed up his reaction to Los 
Angeles as follows: 

“I would like to use this means of 
complimenting all of the officers and as- 
sistants concerned with the Institute of 
Environmental Sciences meeting and ex- 
hibit April 6-9 at the Biltmore Hotel. 

“This meeting was one of the most 
successful and educational to date. Pub- 
lishing the papers presented and dis- 
tributing these at the meetings proved to 
be especially helpful. Each year these 
symposiums are of increasing value. We 
are all looking forward to the 1961 con- 
ference.” 


Getting Things Straight 


To err, it is said, is human—but em- 
barrassing nonetheless. Quarterly’s apolo- 
gies; 
therefore, 
for the 
upside- 
down 
photo 
crept into 
Page 41 
of the 
April _ is- 
sue in a 
new pro- 
duct re- 
port. 
Herewith 
is how 
the product, Blue M Electric Company's 
Power-O-Matic 60 mechznical convection 
oven, appears to everyone except our 
printer who, as devotees of Gutenberg’s art 
know, works upside-down anyway. In the 
words of Frank Marsillo, advertising man- 
ager for Blue M, “one can assume an 
oven door is opened from left to right, 
(and) moreover, a unit of this kind can- 
not be useful at ground level.” 

It isn’t always the printer or editor 
who goofs. In recent months two readers 
have sent in EQ’s popular reader service 
cards without giving name and address. 
One, a card from our January issue with 
five numbers and letters circled, came 
from Renton, Wash. The other, asking 
for reprints of “Practical vs. the Ideal” 
and “Primer on Piezoelectric Accelero- 
meters,” had a Poughkeepsie, N. Y. post- 
mark. We shall be happy to oblige upon 
hearing further from these readers. 


Blue M’s POM 60 
Right side up 
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LABORATORIES 


GENERAL TESTING 


SPECIALIZED FACILITIES FOR THE 
SIMULATION OF CRITICAL ENVIRONMENTAL CONDITIONS. 


A. SHOCK 

Peak accelerations to 700 g’s . . . impact duration from 32 milli- 
seconds to 0.1 microsecond. A wide variety of instrumentation 

is available for measuring all required parameters. 


B. VIBRATION 
Electrodynamic type exciters and mechanical shakers are capable 
of performing environmental vibration tests for R & D or 
‘oduction work. Up to 2500 Ibs. of forces—120 F to 
F; altitudes to 200,000 feet. 


C. RAIN & SUNSHINE 


Test chambers and instrumentation meet latest military and 
industrial requirements for testing across the entire 
infra-red, visible and ultra-violet spectrums, and 

rainfall simulation from drizzle to downpour. 

D. SAND AND DUST 

Specially constructed equipment produces sand and dust 
environments with velocities up to 2300 feet per minute 

at temperatures up to 160 F, with required 

relative humidity maintained. 


E. EXPLOSION 


Tests performed in one of the largest chambers available, 
at simulated altitudes required by military 
and industrial specifications. 


F. TEMPERATURE — 
ALTITUDE — HUMIDITY 
From —120 F to-+500 F, altitude up to 
200,000 feet, 5% to 100% relative 
humidity maintained and ra 
controlled from 36 F to 200 F 
— a combination of severe ; 
environmental conditions 
for large-size 
equipment. 


Write or call today for 
information on GTL’s: 
complete, accurate 
service across the 
entire environmental 
spectrum. 


LABORATORIES, 


MOONACHIE, NEW JERSEY 


GENERAL ING 
46 COMMERCIAL AVENUE 
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A NEW CONCEPT IN ACCELEROMETER DESIGN! 


'SELF-CALIBRATIN 
“ACCELEROMETER 


.for pre-flight and in flight calibration 


Incorporating a dual seismic sys- 
tem, Gulton’s new self-calibrat- 
ing accelerometer now makes 
possible increased reliability in 
data acquisition—not only in the 
laboratory, but during missile or 
aircraft flight as well. 

The instrument contains two 
transducers, a sensing element 
and a driving element. A square 
wave oscillator, weighing less 
than five ounces, is available to 
check accelerometer at pre-flight 
and in-flight stages. At other 
times, a small portable oscillator 
can be used eliminating need for 
bulky vibrating equipment. 

Since both elements can be 
used as sensors, the accelerom- 


News Briefs 


SPECIFICATIONS 


Sensitivity 7.5 mv/g (minimum) 
(with 4 ft. cable) 


Capacitance 
(with 4 ft. cable) 


Resonant Freq. 15 ke (minimum) 


Driving Sensitivity 1 volt drive induces a 
minimum output equiv- 
alent to 1.0g acceler- 
ation on the seismic 
system 


AS-1025, side-connected: 
21 grams 
AS-1030, top-connected: 


1000 uuf (minimum) 


Weight 


16 grams 


eter can be used as a dual output 
device—thus extending the capa- 
bilities of the instrument. For 
complete details and specifica- 
tions write: 


GULTON INSTRUMENTATION DIVISION 


Gulton industries, Inc. 


Metuchen, New Jersey 


in Canada: Titania Electric Corp. of Canada, Ltd., Gananoque, Ont. 


WASHINGTON—NASA has _ picked 
Avco Corp., Wilmington, Del., and Gen- 
eral Electric Co., Evandale, Ohio, for 
engineering and preliminary development 
studies on a plasmajet rocket engine. A 
total of $500,000 is involved. The con- 
tract awards are seen as a first step to- 
ward «a power plant that may carry man 
to the planets and back. 

* 

CLEVELAND—For every dollar spent 
on buying existing types of military 
equipment, 40 cents is spent in develop. 
ing and testing new types, Dr. Herbert 
York, director of research and engineering 
for the Defense Department, said in the 
84th commencement address of Case In- 
stitute of Technology. 

SAN FRANCISCO—In the fiscal year 
ended June 30, the Air Force completed 
negotiations with Lockheed Aircraft Corp, 
for three military satellite contracts total- 
ling $273 million. They are the Midas, 
Samos and Discoverer. 

WASHINGTON—A_ non-profit agency, 
Aerospace Corp.. has replaced Space Tech- 
nology Laboratories, Inc., as a technical 
arm of the Air Force’s Ballistic Missile 
division. STL, a subsidiary of the Thomp- 
son Ramo Wooldridge Corp., is expected 
to retain some major projects, however. 


LOS ANGELES—The United States, ac- 
cording to Maj. Gen. Don R. Ostrander. 
NASA's director of launch vehicle pro- 
grams, expects to send 75 to 105 major 
missiles heavenward in the next three 
vears, thereby overtaking Russia in the 
space race. The general, addressing the 
semi-annual convention of the American 
Rocket Society, added: “We are now off 
and running.” 

* 

WASHINGTON-—Lieut. Gen. Emerson 
C. Itschner, chief of Army Engineers, told 
the House Space Committee that the 
engineers plan to establish an exploration 
base on the moon in a decade. He said 
several concepts for a base are being 
studied. 

WASHINGTON—NASA has announced 
plans for new facilities to simulate outer 
space and atmospheric reentry at the 
$18-million Goddard Space Flight Center 
under construction at Greenbelt, Md. 
Propulsion Test Facilities division of MB 
Electronics, New Haven, has been awari- 
ed a $400,000 contract to design the sim- 
ulation facilities. 


Space Division at Guardite 

Guardite Company division of Amer- 
ican-Marietta Co., Wheeling, Ill., has set 
up a Space Technology division, under 
the direction of Dr. Karl H. Seelandt, for 
R&D into hyper-environment and ltunar- 
space simulation. 
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This 10’’ High Vacuum Pumping System 
was recently shipped to a manufacturer 
of environmental chambers for evacua- 
tion to simulated altitudes to 500,000 feet. 


TF & 


: SAVE DESIGN MANPOWER AND CUT COSTS 
«| WITH STOKES HIGH VACUUM PUMPING SYSTEMS 


| | ae — Now, your valuable engineering time can be saved for direc- 


ec tion to other phases of your project. Stokes solves the vacuum 

he portion of your problem with completely packaged pumping 

he systems. Whether your test needs are 150,000 feet or 1,500,000 

- feet of simulated altitude, and test volume requirements are 

- 10 cu. ft. or 10,000 cu. ft., Stokes has the system to do an 
effective and efficient pumping job. 

r Stokes oil booster type and diffusion type systems are de- 

re signed to meet your needs for compactness, reliability and 

¥ efficiency. The 10” diffusion system in the illustration above, 
aid for example, requires only 20 square feet of floor space. Engi- 
ing neered around Stokes proven vacuum components, all sys- 

tems include base plate, interconnecting piping, 
ced. | Dstioned t0 evacuate on aerodynamic wind tunnel facility, point wiring as well as the control console. 

the | pump. System is base plate fed and includes e pilot light, contactors, starters and gaging. In addition, your 

ter § graphic control panel. The unit is one example of installation costs and start-up time are reduced since field 

Stokes ability to meet out-of-the-ordinary system assembly is limited to one vacuum connection and three 

iri. utility connections. 

im- Why not let our Advisory Service study your particular re- 
quirements and make system recommendations. Today, while 
it’s fresh in your mind, 

a write to Stokes for 

der complete information. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION, 5500 Tabor Road, Philadelphia 20, Pa. 
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AROUND THE ENVIRONS... 


IES Names Vandal President, Billet as 
Executive VP; Full-Time Office Opened 


The Institute of Environmental Sci- 
ences has elected William L. Vandal as 
its second president, to succeed Harold 


C. Jones. Ar- 
Billet is 
the society's 
new executive 
vice president— 
putting him in 
line for next 
year’s presiden- 
cy if custom 
holds, and Hen- 
ry F. Sander is 
executive secre- 
tary for a sec- 
ond year. After 
only one year 
of merged existence, the IES decided to 
make the executive secretaryship a full- 
time post. 

At the annual convention in Los An- 
geles last April, a year after it was 
formed through the merger of the In- 
stitute of En- 
vironmental En- 
gineers and the 
Society of En- 
vironmental En- 
gineers, the IES 
also named 
these other of- 
ficers: 

Raymond Yae- 
ger, fiscal vice 
president, suc- 

Billet ceeding Billet in 

that position; 

Russell Lowe, vice president, publications, 

succeeding Yaeger; Leon D. Carver, form- 

er president of the SEE, vice president, 

membership, succeeding Lowe, and John 

J. Regazzi, vice president, local chapters, 
succeeding Carver. 


Vandal 


Shaidnagle Elected Head 
Of Los Angeles Chapter 


Robert H. Shaidnagle, of Ling-Altec 
Electronics, Inc.'s, sales and marketing 
staff, has been elected president of the 
Los Angeles chap- 

"ter of the Institute 
of Environmental 
_ Sciences. He suc- 
ceeds Jerome Baka- 
lish. 

An electronic en- 
gineering graduate 
of the U. S. Naval 
Academy in 1953, 
Shaidnagle joined 
Ling-Altec a year 


Shaidnagle 
ago. He lives in South Pasadena, Calif. 
He was chairman of the outside pro- 
grams committee for the IES national 
meeting last April and has been a mem- 
ber of the Institute’s vibration and acous- 


tic subcommittees. 
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Regazzi, who is with Arma, on Long 
Island, is the only new face on the IES’ 
panel of officers but is no newcomer to 
environmental affairs. He was very ac- 
tive in the old IEE and in the New York 
chapter. 

Vandal last 
Fall moved over 
from Autonet- 
ics, where he | 
was engineering 
group leader in 
the environ. 
mental _labora- 
tory, to Aero- 
nutronics, a di- 
vision of the 
Ford Motor Co., 
Newport Beach, 
Calif., where he 
is manager of 
the environmental lab. He was a found- 
ing member of both the IEE and SEE. 

Meeting in Washington 

Billet, former IEE vice president, is 
with Vickers Incorporated, in Detroit. An 
old hand at running environmental con- 
ventions, Billet 
will be general 
chairman of the 
1961 meeting, to 
be held at the 
Sheraton Park 
Hotel, Washing- 
ton, D. C., Ap- 
ril 5 to 7. 

Yaeger is 
with Chrysler's 
missile division 
in Warren, 
Mich. Lowe re- 
cently went to 
Burbank, Calif., as manager of Barry 
Controls Incorporated’s Western division. 
Carver is with High Accuracy Products 
Corp. Sander had been with Vapor Heat- 
ing Corp. His address is P. O. Box 191, 
Mt. Prospect, 

The IES national board will meet 
again next Aug. 5 in Chicago. The meet- 
ing after that will be on Nov. 18, in 
Oakland, Calif. 


29th Symposium on Shock, 
Vibration to Open Nov. 15 
At Oakland Naval Center 


The Defense Department’s 29th Sym- 
posium on Shock, Vibration and Asso- 
ciated Environments is scheduled for 
Nov. 15 at the Naval Supply Center in 
Oakland, Calif. The sessions, which re- 
quire secret clearance for attendance, are 
designed to help the government and 
its contractors collect and exchange 
data. 

Parallel sessions will be held on two 
general subjects. Following are topics se- 
lected for planning purposes: 

Environments and Environmental Test- 
ing—Shipping and transportation environ- 
ments; results of full-scale tests on ship- 
board weapons systems; full-scale versus 
model testing; missile flights environ- 
ment data; extrapolation or prediction of 
environments and their effects; relation- 
ship between simulated and actual en- 
vironments; design of environmental 
tests to predict actual life; matching fac- 
tory to target environments with func- 
tional design factors; testing—a research 
tool or a requirement in a specification, 
and relationship of environmental testing 
and reliability. 


Protective Construction 


Environmental Problems in Protective 
Construction—Ground shock environments 
with particular attention to high over- 
pressure regions; soil and structure inter- 
action in protective design; problems in- 
volved in superhard or nearly invulner- 
able installations; transmissibility of 
shock hardened structures; shock mount 
ing and isolation for ground support 
equipment hardened _ installations; 
earthquake effects and their relationship 
to blast shock problems, and techniques 
for simulating ground shock from nuclear 
weapons. 

Dr. W. W. Mutch, head, R&D central- 
izing activity for shock, vibration and as- 
sociated environments in the office of 
the director of defense research and en- 
gineering, has asked those who would like 
to submit papers to contact him as soon 
as possible. 


Educational Environment 


IES Group, Ling, MB Sponsor Courses 


12-week lecture series on environ- 
mental testing, sponsored by the Boston 
Area chapter of the IES at Northeastern 
University, ended June 28. More than 
230 persons who attended received cer- 
tificates at a banquet. 

The series was organized by Gerhard 
Doerring, president, and Peter Fowler, 
program chairman, of the Boston chapter, 
in cooperation with university 2fficials. 
A similar lecture series is planned for 


next year. 

The third of a recurring series of 
courses on vibration testing will be givea 
Aug. 8-19 by Ling Electronics at its Ana 
heim, Calif., plant. The course will cover 
sine, complex and random wave vibra 
tion, with John C. Jordan, Ling research 
engineer and a graduate of Georgia Insti: 
tute of Technology, as moderator. 

The Ling course will be repeated it 
mid-September. Information may be ob- 
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tained from “Study in Vibrations Regis- 
trar,” Ling Electronics Division, 1515 
South Manchester Ave., Anaheim, Calif. 

MB Electronics is sponsoring several 
seminars and short courses. At its New 
Haven plant, it is continuing its semin- 
ars on complex vibration, with additional 
Summer sessions scheduled for Aug. 2-11 
and Sept. 13-22. A training series for 
operators and equipment maintenance 
personnel will continue at the plaat Aug. 
16-25, Oct. 18-27 and Jan. 17-26, 1961. 

Wayne Tustin, MB Electronics, P. O. 
Box 1825, New Haven 8, Conn., is the 
person to contact for additional informa- 
tion. 

In cooperation with MB, the University 
of Southern California is planning a short 
course on theory and practice of vibra- 
tion testing for Thursday nights of the 
Fall semester. Details are being handled 
by Dennis C. Lynch, MB _ Electronics, 
10816 Washington Blvd.. Culver City, 
Calif. 

Two seminars in fixture design were 
held at Brooklyn Polytechnic Institute 
last month in conjunction with MB. 


ENVIRONMENTAL MISCELLANY 


Office changes: CONSOLIDATED 
VACUUM CORPORATION, Rochester, 
N. Y., has opened a district sales and 
service office for the Washington, D. C., 
area with Lionel B. Buraks in charge. 
Located in Alexandria, Va., the office re- 
ports to CVC’s Philadelphia sales of- 


fice . . . The Levittown, Pa., district 
office of ENDEVCO CORPORATION, 
Pasadena, Calif., has been moved to 195 
Nassau Street, Princeton, N. J., with 
Field Engineer Carl B. Salan in charge. 

Sales policy: Greater emphasis on stand- 
ard model environmental test equipment 
is part of the new sales program of MIS- 
SIMERS INCORPORATED, Glendale, 
Calif. Sales are handled nationally 
through reps. 

Jobs done: THE RUCKER COMPANY, 
Oakland, Calif., has completed installa- 
tion of its second large acceleration test 
machine at Lockheed Aircraft Corp., 
Sunnyvale, Calif. With a diameter of 
23 feet, the machine can handle loads up 
to 6,000 Ibs while simulating 150 g. Other 
recent Rucker installations of 20 to 70 
feet: Martin-Denver, Redstone Arsenal, 
Douglas-Santa) Monica, GE-Pittsfield, 
Thompson, Ramo-Wooldridge-R ock y 
Mount and Canadair-Montreal. 

Organization: Propulsion Test Facili- 
ties, originally part of MB Electronics, 
has been set up as an independent op- 
erating division of the parent company, 
Textron Electronics, Inc. 

Dividends: BARRY CONTROLS, INC., 
Watertown, Mass., is paying a quarterly 
cash dividend of 10 cents per share July 
28 to holders of record June 24. It will 
be the third of the current fiscal year. 
The others: 10 cents per share in March 
and a_ one-for-six stock dividend in 
April . . . AIR REDUCTION CO., INC., 
New York, parent of Pure Carbonic Co., 


Inc., paid a regular 62%4-cent quarterly 
dividend June 6, its 172nd regular quart- 
erly dividend in a row. : 

Fiscal Highlights: Sales of TENNEY 
ENGINEERING, INC., Union, N. J., 
manufacturer of environmental test cham- 
bers, rose to $4,731,660 in 1959, compared 
to $4,501,735 the year before. In the first 
‘60 quarter, the firm booked a record 
$1,100,000 in new business, compared 
with $400,000 for the year-earlier period, 
as a result of orders for a number of 
unique space simulating chambers. Saul 
S. Schiffman, chairman, and Monroe 
Seligman, president, said Tenney’s 1959 
net income after taxes of $67,069 reflect- 
ed “very substantial costs of a R & D pro- 
gram and expansion of our refrigeration, 
heating and air conditioning products 
division.” . . . AIR REDUCTION CO., 
INC., reported record sales of $200,603,- 
636 for 1959 and an 11.2 per cent in- 
crease in net income, which reached $14,- 
850,600. Per share earnings were $3.81 in 
1959 and $3.47 in 1958. Sales and earn- 
ings for the first quarter of 1960 were 
even higher than 1959’s, according to 
John A. Hill, president. 


AVS Symposium Oct. 12-14 


The seventh national symposium of the 
American Vacuum Society will be held 
Oct. 12-14 at the Cleveland-Sheraton 
Hotel, Cleveland. Those interested in sub- 
mitting papers should contact C. R. 
Meissner, Georgia Institute of Technology, 
Engineering experiment Station, Atlanta. 


CINCINNATI SUB-ZERO CHAMBERS offer 


UNIFORM TEMPERATURE CONTROL 


Maximum accuracy for control of 
humidity, hi-lo temps, environ- 


mental test conditions . . . meeting 
the special needs of your industry 


with 


Custom Engineered Design 


e Standard manual control for normal 


low temp operation 


e Instrumentation provided to suit 


specialized applications 


@ Self-contained equipment houses all 
component parts—controls mounted 
on cabinet 


e Wet & Dry Bulb recording-controllers. 


Also programming instruments. (Rela- 
tive Humidity can be increased while 
dry bulb temp remains constant.) 


For literature and estimates write 


CINCINNATI 


General Offices & Plant 
Paddock at Reading Rd. e Cincinnati 29, Ohio 


Representatives in major industrial areas 


Member: Environmental Equipment Institute 
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Halting Resonance 


by DONALD McCLUSKEY 
Senior Project Engineer 
Unholtz-Dickie Corp. 


STANDARD ELECTRICAL FUSE is the basis of an easy, use- 

ful trick to shut down a fatigue test at the moment 
of fatigue failure. It can be used any time a sinusoidal 
fixed frequency test is run at the resonance frequency of 
the specimen, and with it the test may be relatively un- 
attended. 

The test must, however, be in a low frequency range, 
and exciting force must be obtained from an electrody- 
namic shaker attached to the point of high mobility. 

Actual occurrence of failure in the specimen shuts down 
the shaker. By means of a timing clock or frequency count- 
er, the exact number of cycles to failure can be reckoned. 

The trick is to insert an external fuse of proper value 
into the driver coil or armature circuit of the shaker. Un- 
der proper conditions, when fatigue failure begins, current 
in the armature shaker begins rising from normal value. 
As the failure progresses, the current continues to increase 
until the fuse rating is exceeded. The fuse then blows and 
shuts down the shaker by opening the armature circuit. 


Takes Only a Few Minutes 


The simplicity of the trick is apparent. The whole op- 
eration, from determiningthe rating of a readily available 
fuse to inserting it takes but a few minutes. 

To determine whether or not any particular test can 
be arranged to shut down in this manner, make the follow- 
ing quick check (which will also give the proper value of 
the fuse): 


1. With the specimen connected, put the shaker system 
on manual operation. 


2. Set the driving frequency to the resonance frequency 
given by the test specifications. 


3. Set the sinusoidal power supply gain to obtain the 
vibration level desired in the test. Then note the current 
reading on the ammeter in the armature circuit. 


4. Now slowly operate the frequency control so that 
the frequency shifts by 10 or 20 per cent, leaving the gain 
control untouched. 


5. Observe the ammeter in the armature circuit as the 
frequency is changing. If the reading on the ammeter 
rises by 20 per cent or more, then the system can be fused 
to shut down. 

The fuse size is chosen by picking a rating which is a 
little larger than the current noted in Step 3. When this 
fuse has been wired into place, the test is ready to go. 


Why It Works 


The trick works because of several phenomena. 

First, when a fatigue failure occurs in a resonant speci- 
uen, at least one of several changes takes place. Usually 
the frequency of resonance becomes lower, due to a de- 
crease in structural stiffness because of the progressive 
failure of a spring member. Conceivably the reverse could 


Tests at Failure 


happen and resonant frequency could rise after a failure if 
an effective mass section became detached without affect- 
ing the stiffness of the structure. 

Another possible change with failure is an increase of 
damping in the specimen. Usually this is because broken 
sections rub together, dissipating energy. Both an increase 
in damping and a shift of the resonance frequency have 
the effect of lowering the amount of mechanical buildup 
at the fixed test frequency. 

Still another phenomenon is the coupling of conditions 
in the mechanical system to the electrical circuit of the 
shaker. When operating with a resonant mechanical load, 
an electrodynamic shaker appears as a high electrical im- 
pedance to the driving amplifier. Changes to this reso- 
nant system which tend to decrease the mechanical buildup 
are reflected as a lowered electrical impedance of the shak- 
ex. This decrease of electrical impedance permits more cur- 
rent to flow in the armature. The increase of current is 
utilized to blow the fuse. 

Figues 1 and 2 show these interrelated phenomena for a 
typical case. For a test frequency of 20 cps, Fig. 1 shows 
the mechanical buildup, the armature impedance and the 
current, all before failure. Fig. 2 shows these after a fa- 
tigue failure has caused the resonance to drop to 15 cps. 

Thus this shutdown method is sensitive to a change in 
a resonant condition, which in turn affects the electrical 


MECHANICAL 
AMPLIFICATION 
FACTOR 


ELECTRICAL 


CURRENT 


20 


FREQUENCY CPS FREQUENCY CPS 


Figure 1 Figure 2 
Conditions before Failure Conditions after Failure 
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Here is a simple do-it-yourself method 

of stopping a single frequency fatigue 
test, run at resonant frequencies, 

at the moment of failure. Not the 

least of its advantages is saving expensive 
equipment from damage. 


circuit, and causes the fuse to blow. By the same reason- 
ing, the method will still work if other occurrences cause 
these same effects. An example is drift of the sinusoidal 
driving frequency away from the test resonant frequency, 
which might be caused by trouble in the oscillator or 
motor generator set. The same fuse will cause a shutdown, 
because the impedance will drop if the test frequency and 
resonant frequency become separated. If drifting of the 
test frequency cannot be tolerated, then this method can 
be used to stop the test if drift occurs. 

Often there are other advantages to shutting down au- 
tomatically at the time of failure. Besides learning the 
endurance limit of a spring element, it prevents the brok- 
en sections from further deterioration by additional cycles 
of vibration. Automatic shutdown aids in locating the 


‘area where the break actually started. This might not be 


possible if continual rubbing after a break changed the 
appearance of a broken surface. 

With large specimens, continued vibrations after failure 
might damage a shaker. For example, after breaking loose, 
a member might be flailing about, striking the shaker. 


A Specific Experience 


A test in which the shut-down trick was used successfully 
involved dynamic endurance flexing of a rubber shear 
spring. The spring was subjected to one-inch peak to peak 
displacement at 20 cps. To utilize a small shaker with 
limited force output, a mass was added to the rubber 
spring. This put the resonant frequency of the combined 
system at the test frequency of 20 cps. The force require- 
ment of the shaker was decreased due to the mechanical 
buildup of the resonant system. As a result, only a small 
value of current was required to drive the shaker. 

Failure of the rubber spring dropped the natural fre- 
quency and the resulting rise in current blew the fuse. 


M 


Figure 3 
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Donald McCluskey signs his article as senior project en- 
gineer, indicative of the technical side of his long work- 
day. His other side and title of 
treasurer of Unholtz-Dickie Corp., 
Hamden (New Haven), Conn., be 
speak his competence in the busi- 
ness world. Don is a Yale man, 
with a bachelor’s degree in mechan- 
ical engineering and a master’s in 
electrical engineering from _ that 
university. Before he joined the 
group of top engineers who organ- 
ized Unholtz-Dickie a little more 
than a year ago, he was senior 


McCluskey 
project engineer at MB Mfg. Co. He is the designer of 
Unholtz-Dickie’s Model 100 and Model 200 shakers. 


Early designs of this spring were eventually tearing after 
many cycles because of gradual deterioration of the rub- 
ber. Since cycles were being accumulated rather slowly at 
20 cps, it was desirable to let the tests run overnight un- 
attended. With the fused shutdown method it was pos- 
sible to do this and still determine the time to failure. 


Mathematical Basis 


The mathematical basis for this shut-down method lies in 
the effect of the mechanical load on shaker electrical im- 
pedance. To keep the mathematics simple, the specimen 
is assumed to be a simple spring. One end of it is tied to 
ground, the other end has a mass driven by the shaker 
(Fig. 3), as described above. (Damping terms are omitted.) 

It is convenient to lump the shaker mass with the speci- 
men mass. Also, the specimen spring stiffness is lumped 
with the shaker table suspension stiffness. Then the com- 
plex number equation for this mechanical system is: 


~Mw?X +KX 
Equation 1 


The simplified formula for the electrical input imped- 
ance to the shaker is: 


Z=Rejwl + joo) 
Equation 2 


where: M = lbs/in/sec?; R = armature resistance, ohms; 
L = armature inductance, henries; K = lbs/in; w (omega) 
= frequency of driving source, radians/sec; U = a constant 
for the particular shaker relating the mechanical units to 
electrical units. The parameter U can be found from the 
force per ampere rating of the shaker. If the force is in 
peak pounds, and amperes are rms values, then 


Note that Equation 2 contains the mechanical as well 
as the electrical terms. This equation, then, shows the 
effect of mechanical loads on the electrical impedance. 

In particular, we have at mechanical resonance the 
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HAPPEN 
to YOU 


Testing prior to qualification saves you time, 
money and effort. 

Testing each component and sub-assembly 
avoids the pitfall of final failure to meet 
qualification specs. 

Too often a design is engineered, fabricated 
and assembled then submitted to environ- 
mental testing. It does not meet the re- 
quired standards. Then — too late it has to 
be redesigned and rebuilt. 

Acton Laboratories is equipped to test for 
just about every contingency and prove each 
step of the design. Final qualification is gen- 
erally certain. It makes sense — it saves 
dollars. 

Write, wire or call 


ACTON LABORATORIES INC. 


ENVIRONMENTAL TESTING DIVISION 
SUBSIDIARY OF 
TECHNOLOGY INSTRUMENT CORP. 
533 Main Street, Acton, Massachusetts 
COlonial 3-7756 + \.lberty 2-2681 
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familiar equation: 


0=-w*M +k 


Equation 3 


These terms appear in the impedance equation as fol- 
lows (for resonance): 


+ jol + jal oo 
Equation 4 


Thus, if damping terms are neglected, the impedance 
becomes infinitely large if the shaker is driving a ‘re- 
sonant load. The presence of damping of course, lowers 
it to a high but finite value. This formula shows that as 
the mechanical resonance frequency varies from this driv- 
ing frequency w (omega), the impedence decreases. 

For current to increase as impedance decreases, there is 
another requirement. The source of sinusoidal electrical 
power must be a low impedance or constant voltage source. 
If this is so, the current will vary as the load impedance 
varies. Conversely, if the source were an infinite imped- 
ance or constant current source, there would be no varia- 
tion in the shaker current regardless of what happened to 
the shaker impedance, and the fuse method would not 
work. Fortunately, most amplifiers and rotary supplies for 
shakers have sufficiently low internal impedance to be con- 
sidered constant voltage sources. 


Choice Of Driving Point 


Further consideration of the method shows that in 
large structure testing, as for example, a missile frame or 
airplane wing, care must be taken in choosing the driving 
point of the shaker on the structure. By writing Equation 
2 in the manner shown, it is equivalent to placing the at- 
tachment point at the anti-node (highest mobility), if the 
structure is a distributed spring mass system. The point 
of highest mobility would appear the same to the shaker 
as the lumped spring mass system. The fuse method can 
be made to work for this case. 

The method must be limited to a frequency region where 
the mechanical velocity is large enough to have an ap- 
preciable effect on the electrical system. This is seen by 
examining Equation 2 and rewriting it to include the 
mechanical damping term: 


Z=K + jul + + Ry jo 


Equation 5 


and expressing the damping in terms of the damping 


factor “zeta”. 
Equation 6 


where w, is the mechanical resonance of the system to be 
tested. 

Then, for the constant damping factor, as w,, occurs at 
higher and higher frequencies, Equation (5) at w, becomes 


Equation 7 


Thus Equation 7 shows that if the frequency becomes 
high enough, the inductive portion of the impedance 
swamps the reflected mechanical impedance. In the aver- 
age shaker system with ordinary damping factors, the 
fuse method will probably not work much above 200 or 
300 cycles. 
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here’s ways 


dry ice chamber 


CARDOX’'CO. 


Simple, easy, inexpensive. 
A fan blowing over a wire 
basket full of crushed dry ice 
will reduce chamber tem- 
peratures from 0 to —70°F. 
A quick, low cost method for 
making occasional or isolated 


can help you achieve . 
versatile. .. fast... low cost 


BELOW Or. 
ENVIRONMENTAL 


cold tests. 


direct discharge 
of liquid CO, 


Easiest, most efficient 
method for consistent, cold 


TESTING 


TEST AREA 


testing in production opera- 

tions. Bulk liquid carbon 

dioxide is discharged directly 

into the test chamber. You 

get controlled test conditions 

from 0 to —100°F. in 60  ) 


3 immersion tank method 
ieee For low cost production-line 
hes co, cold testing. Crushed dry ice 


or bulk liquid CO» is in- 
jected into an acetone, 
methanol or trichlorethylene 
: base solution. Items to be 
@. tested are immersed in the 


a, Nee slurry which has a tempera- 
oS REA ture of minus 109°F. An 
a ideal method of making cold 


**shock’’ tests 


This exclusive feature can save you up to 15% 
CARDOX ° PATENTED RE-CYCLING SYSTEM 
keeps Liquid CO. COLDER . . . minimizes vapor loss 


Low pressure liquid Carbon Dioxide stor- 
age tanks are located some distance  ~ 4 
rom the point of use. Heat in the piping  ~ 
may vaporize a part of the liquid CO2 me 
So that vapor as well as liquid CO2 ar- 
rives at the nozzle. This is undesirable 
for several reasons. 


1. The vapor has reduced refrigerating 
effect and results in a loss of COs 

2. The vapor causes intermittent dis- 
charge; discharge rate and control is 
affected. 


The exclusive Cardox Re-Cycling System 
eliminates these disadvantages. 

Float valve just prior to the nozzle sep- 
arates vapor from the liquid COo. 
vapor pump connected to a return line 
3. Starting may be delayed as large pumps the vapor back to the storage 
amounts of vapor must be discharged tanks. 
before pipe cools sufficiently to elim- The 
inate creation of vapor. 

Vapor discharge can interfere with 
temperature control accuracy. 


new Cardox Re-Cycling System 
means greater efficiency, cont and 
economy for users of bulk liquid CO» 
systems. 


> 


CARDOX® PRODUCTS: Carbon Dioxide Fire Extinguishing Systems, Trucks and Foam Fire Equipment . . 
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ds or less. Best of all, 
one CO» storage tank can 
serve a battery of test 
chambers. 


CG} indirect cooling method 


co, 


COIL 
TEST 
AREA 


PUMP 


Bulk liquid is dis- 
charged directly into refrig- 
erant line or surge tank 
containing acetone, methanol 
or trichlorethylene type solu- 
tion. Refrigerant is then 
pumped thru test chamber to 


GET THE FACTS ON CO2 TESTING 


reduce temperature by means 
of coil-type heat exchanger. 
Major advantage—no CO. 
atmosphere in test chamber 
. . an important factor 
where this condition is not 
desirable. 


| To receive your copy of a new 
illustrated booklet fully de- 

scribing the various methods of 
| COz testing in use today, mail 
= this — attached to your 


DIVISION OF CHEMETRON CORPORATION 
Dept. 1027-R, 840 N. Michigan Ave., 


Chicago 11, Illinois | 


. Liquid Carbon Dioxide . . . Carbonic Gas . . . Dry Ice 
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Taking the Guesswork 


out of 


Environmental Testing 


by HENRY K. GROWALD 


Chief of Engineering Tests 
Convair, Forth Worth Division 


Flora and fauna adapt themselves to their surroundings—or environment. Thus animals 
grow longer furs in the winter, and trees shed their leaves. But the things man makes 
are not so adjustable. They must be built to survive their mechanical environment. 


W HATEVER DIFFICULITIES MUST be overcome, the engi- 

neer has four relatively simple things to do when he 
sets out to design a piece of machinery. First he must de- 
termine what surroundings the machinery will have to 
work in—commonly contained in a specification. Second, he 
must design for the specified environment. If, for example, 
a part is to consist of two different metals, the different 
expansion and contraction characteristics of each under 
heat and cold must be taken into consideration. 


Next, the part must be built. Process control and in- 
spection assures that the part is built to the drawings. This 
is the time to resist substitutions of materials that may 
prove unwise, indeed. 


Finally, the engineer must determine if the finished ar- 
ticle will operate satisfactorily in the specified environment. 
This means that the engineer has to devise chambers and 
other simulating equipment. 


The Cheapest Way Pays 
Seek out the cheapest means of accomplishing this sim- 
ulation. If a piece of pipe or an accumulator is to be tak- 
en to 40,000 feet, it may be more economical to test it 


Early last year, Convair’s Henry K. Growald delivered a 
speech on “Mechanical Environment” at a dinner meeting 
of the Southern Ohio chapter of the Institute of Environ- 
mental Sciences. It was a restate- 
ment of basic principles based on 
33 years of experience. Recently, 
Environmental Quarterly asked him 
to review his remarks in the light 
of the swift rush of events since he 
spoke. Because principles do not 
change readily, there were no 
changes, and they are presented in 
the accompanying article pretty 
Growald much as originally expressed. Here 
is an interesting fact about the author, who is a graduate 
of the technical university of Berlin-Charlottenburg: twen- 
ty-nine of his 33 years of engineering experience have been 
with Convair. His assignments have included design work, 
armament engineering, project engineer, experimental su- 
perintendent and engineering tests. Currently he is charged 
with directing engineering test laboratories and engineer- 
ing flight test activities at Convair’s Fort Worth division. 


with factory air, by adding the subtracted pressure at al- 
titude to the pressure at the inside of the pipe, than to 
use an altitude chamber. The pipe doesn’t know where it 
is, and for the purpose intended it is only the pressure 
difference between the inside and the outside that counts. 
However, if the concern is with an electrical phenomenon 
such as corona or arcing, rarified atmospheres are essen- 
tial. 


Environment can be divided into two classes: those that 
can be determined by human senses, and those that are 
not felt. In the first class are thermal phenomena, such as 
heat and cold; mechanical phenomena, such as pressure, 
thrust or impact; those in the visible spectrum, or light; 
those in the audible spectrum, or sound; electrical phenom- 
ena, such as are felt from reasonable voltage, and visible 
fungus growths. Non-felt environments include magnetic 
fields, irradiation, X-rays, sub-audible and super-audible 
sound, infrared and ultraviolet rays and corrosive en- 
vironments. 


While non-felt environments can be sensed only with 
the help of instruments, those that are felt must be con- 
trolled by instruments, since at best human beings can de- 
termine only qualitative, not quantitative, status of an en- 
vironment. We can tell if something is hot or cold, but not 
the degrees F. 


Know The Environment 


A design should never be started unless there is a clear- 
cut understanding of the environment under which a de 
vice will have to work. An example might be the support 
of modules in complex electronics systems. Because of the 
electronic engineer’s lack of understanding of an aircraft 
environment, such support often is insufficient. 


A large rectangular module or circuit board may be 
supported on all four edges; nevertheless, a study of the 
vibratory environment may require damping at its center. 
The designer may take due notice of thermal expansion 
and contraction of materials but does not study sufficiently 
the temperature effects on lubricants in bearings. 


Quite often semiconductors are used in electronic de 
vices which permit tremendous speeds of operation, as in 
memory circuits. However, these devices are destroyed 
by irradiation, so the trade-off where radiation is present 
may be to go back to magnetic devices. When a designer 
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The delta-w:ng, Mach 2 B-58 “‘Hust- 
ler,” with its detachable under- 
belly pod, has been a major pro- 
gram at Convair-Forth Worth. Test 
set-ups in accompanying illustra- 
tions are for this airplane. 


uses brazed joints, he must be acquainted with the chem- 
istry of the braze, because quite often moisture, particular- 
ly salt air, at the edge of the joints forms a galvanic bat- 
tery with resultant progressive corrosive destruction. 

In short, the environmental engineer must not be too 
proud to consult the chemist, metallurgist, or nuclear 
physicist. 


Heat Transfer May Be Tricky 


Heat transfer must be understood both qualitatively and 
quantitatively, particularly as regards length of exposure. 
An electronic device that works well for about an hour in 
a missile or a fighter-type airplane may become heat satu- 
rated in a 10-hour flight of a bomber. In other words, the 
fact that a device has worked well in some application of 
light intermittent duty does not necessarily mean that it 
will do the same for heavy long-period duty. 

Possible combination of environments must be consid- 
ered carefully. For instance, a mild form of corrosion may 
not affect the desired lifetime of a part. A mild form of 
vibration may also be harmless. But the combination of 
the two may undesirably shorten the lifetime of the ar- 
ticle. 

To make sure that a part will be tested under the en- 
vironments for which it is designed, the original specifica- 
tion should always contain a chapter on tests. When a 
specification is being written it is wise to have the help of 
those who are to do the testing, because many a time they 
may not have the required environmental appliances or 
chambers. Many of these items are long-term procurement 
items and must be ordered as early as possible. 


Invite The Designer 


The designer or his representative should witness all 
tests at the critical stages and should have the right to 
stop the test when it becomes clear that a design improve- 
ment is indicated. If it is necessary to go “back to the old 
drawing board,” there is no use spending testing money 
until the ailment is remedied. 


Full-scale fuel system test, with altitude and operational fuel tem- 
perature environmental capabil‘ties. 


July ° 1960 


Instrumentation for environmental testing should have 
its transducers as close as possible to the object to be tested, 
since a temperature gauge in a corner of an altitude cham- 
ber may find an altogether different climate than in the 
middle. Many articles will stand a gradual increase of a 
level of temperature but will go to destruction under cy- 
cling from high to low temperatures or high to low pres- 
sures and back again. 

There is no set pattern of testing. For example, a piece 
of electrical apparatus, after a functional check, may un- 
dergo the following 19 individual tests: 


Power variations . . . combination of temperature and 
altitude . . . high temperature . . . low temperature .. . 
altitude . . . vibration . . . acceleration . . . structural 
strength . . . endurance . . . dielectric . . . leakage . 
mechanical shock . . . thermal shock . . . explosion . 
radio noise . . . humidity . . . fungus . . . salt spray .. . 


and sand and dust. 


On The Other Hand... 


A hydraulic device, however may require these 24 tests: 
proof pressure .. . external leakage . . . internal leakage 
... flow... heat rejection and torque . . . functional 
check . . . pressure drop . . . low temperature . . . high 
temperature . . . vibration . . . endurance . . . shuttling 

. altitude . . . aging . . . dielectric strength . . . explo- 
sion . . . mechanical strength . . . humidity . . . fungus 

. acceleration and response . . . sand and dust... salt 
spray .. . burst pressure . . . and corroision and expansion. 

If a part that has been evaluated is changed, the change 
should be scrutinized closely as to whether it would have 
an affect on any one of the prior test series. If there is a 
suspected effect, the applicable portion of the test series 
should be rerun. Where complete retesting is required, its 
cost should be considered before putting the so-called pro- 
duction saving into effect. 


Same Part — New Vendor — New Test 


Another important point. If a new vendor is selected, 
the new part should be carefully scrutinized for differences 
that might require a new series of testing. 

A word about endurance tests. While a pump may run 
fine for 50 hours, it may show signs of wear and tear after 
500. This is called cyclic fatigue and during a cyclic fatigue 
test no adjustments or repairs should be permitted with- 
out their being translated into the handbook as part of the 
preventive maintenance. Any strange phenomena observed 
should be reported to the design engineer and not kept a 
deep, dark secret, even though this may appear to be ex- 
tra-curricular. 

Geometric relationship is too often neglected. If a valve 
is to be installed in the airplane in a vertical position, it 
should be tested in a vertical position. If a motor has a 27- 
foot lead, the lead on the test setup should be 27-feet long. 
In other words, do not favor the part during tests. 

If a light-duty part is under test, and, say, it is to be 


17 


ils 
es 
al- 
to | 
it | 
ire 
its. 
on 
en- 
nat 
are 
as 
ire, 
ht; 
ym- 
ble 
otic 
ble 
en- 
rith 
on- 
en- 
ear- 
de- 
de- 
met 
; 
y | = 


used twice in a 10-hour flight, it would appear that for a 
hundred-hour test period it should be cycled 20 times. 
However, possible maintenance operations prior to flight, 
such as inspections and checks, should be taken into con- 
sideration. It might very well be that the part should be 
cycled 60 times. If a part is supposed to be used during 
take-off and then shut off, what happens if, inadvertently, 
it is not turned off? 


Early symptoms of a developing failure should be care- 
fully observed and reported to the design or service en- 
gineer, since they may be of great value in trouble-shooting 
and preventive maintenance. 


Right Instrumentation Is Vital 


In environmental simulation, test chambers, sand blast 
machines, hot boxes and so forth, are taken for granted. 
But sufficient seriousness is not always given to instrumen- 
tation. It is vital that instrumentation be adequate. 


Since many instruments read linear over a small range 
only, the instrument should be sought out that has the 
most linear characteristics within the spectrum to be 
tested. 


Since instruments and particularly their pick-ups are 
subject to the same environment, the test instrument will 
often be influenced by this environment either temporar- 
ily or permanently. It is therefore mandatory that an in- 
strument be calibrated before and after the test, and that 
it be calibrated prior to any new test whether it is suspect 
or not. 


Does the speed of the test exceed the response, or lag, 


ONLY L.A.B. REACTION-VIBRATION MACHINES 
OFFER THIS OF OPERATION 


L.A.B. MANUFACTURES: | This simple panel controls every 


@ Reaction-Vibration Ma- 
chines for loads up to 
10,000 Ibs. 

 @Hydraulic Sinusoidal 
Vibration Systems. 

@ Transportation Simulo- 
for impact, vibra- 


tion, drop and com- 


pression testing. 
WRITE FOR COMPLETE 
SPECIFICATIONS 


function of any size L.A.B. Type 
RVH Reaction-Vibration Machine, 
whether of 50 Ibs. or 10,000 Ibs. 
capacity. 

Here are power indicator, fre- 
quency indicator, vibration drive 
controls and frequency controls 
to adjust automatic cycling while 
running or stopped. 

Such simplicity is an obvious 
aid to the speed and efficiency of 
your testing. It is available only 
on L.A.B. machines. 


4 A. B. Corporation Skaneateles 6, N.Y. 
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High temperature hydraulic fluid test program, showing pumping 
efficiency test set-up. 


of a given instrument? If it does, it is obvious that peaks 
may go unobserved or unrecorded, because the instrument 
never has time to get there. Then test money is being 
spent without getting valid quantitative test results. 


A word in favor of recording instruments. Human pow- 
ers of observation are poor under almost any circumstance, 
and if things happen fast or take tediously long, they are 
most unreliable. Besides, permanent records can be referred 
to again and again. 


Some years ago a very large mass was being vibrated. The 
maximum double amplitude was one inch. The observing 
engineers and scientists were polled from time to time as 
to how much, in their opinion, this mass moved. The 
opinions varied from four to eight inches, when actually 
the double amplitude never exceeded one inch. 


In Any Environment: Communicate 


The test has been run. All precautions have been taken 
to assure valid and useful results—even to making sure 
that the part or apparatus tested is of exact production 
configuration (a two-edged sword, incidentally, because 
testing must be done in the early stages and the only thing 
available is a prototype model). The spectrum of the test 
has been that in which the test object is weakest, and many, 
many specimens have been subjected to it, to obtain a 
true picture of reliability. The results are entirely success 
ful. What remains? Probably the most critical phase of the 
whole procedure: COMMUNICATION. The problem is 
to convev the results to the user of the test data without 
distorting the picture. 


While tests often come off fast, reports take forever to 
get out and are usually bad literature. Vivid expression 
is required to hammer the facts into the mind of the man 
who reads the report. Reports need not be sensational or 
read like articles in a tabloid newspaper. But the salient 
facts which come out of the tests should not be hidden in 
a mass of neutral data. 


Also, occasionally unexpected phenomena are observed 
but are played down in reports to the extent that theif 
strident import is lost. Perhaps the best recipe is to pre 
cede each report with an abstract or digest of salient facts. 


With the best testing and the best simulation of envirom 
ment, the best that can be done is to take the gross errors 
out of design. The final verdict still comes from the com 
sumer, based on use. 
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test Now at AEROTEST — Incomparable Air Supply Test Facilities 


1 a | COMPARE these Aerotest facilities with any in the entire independent testing 
ess | field. Here is factual evidence that your air supply requirements...large or 
the | Small... will be expertly handled under every specified condition with incom- 
. is | Parable accuracy and attention. You will find that Aerotest can supply more 
out | air, under more conditions, than any other independent testing facility. 


COMPRESSORS: 6M4 Clark 4-stage compressor in tandem with 5M6 Clark 
6-stage compressor—driven by a total of 15,200 horsepower. - 

sion § AIR SUPPLY: 504,000 pounds per hour . . . 12,000 pounds per hour up to 250 psig. 
nan } PNEUMATICS TEST BENCH CAPACITY to 10,000 psig. 

Complete test proposals submitted without obligation. AEROTEST provides 
full functional and environmental testing of complete electronic, mechanical, 


pneumatic, hydraulic, avionic and fuel systems, or their components. Write today 
for illustrated brochure describing Aerotest’s complete test and service facilities. 


ACCELERATED CORROSION EXPLOSION LOW TEMPERATURE HIGH ALTITUDE 

RADIO INTERFERENCE NOISE LEVEL HIGH TEMPERATURE 4 AND DUST 

FUEL RESISTANCE RAIN SHOCK MIDITY 
VIBRATION SUNSHINE FUNGUS SALT 

CONTAMINATED FUEL ENDURANCE HOT FUEL FLOW IMMER 

ROCKET AND MISSILE ACCELERATION 


PROPELLANT FLOW TESTING 


AEROTEST LABORATORIES, INC. 
Comac Road, Deer Park, Long Island, New York 
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\ 
All branches of the environmental industry from every part of the 
country converged on the Biltmore Hotel, Los Angeles, last April for 
“ath the annual IES meeting and trade show (See “Around the Environs”). 
EPR ie Auto-Control Laboratories, L. A. B. Corporation and Don E. Hughes Co. 
Pie. shared a booth. 
all CINCINNATE SUB ZERO PRODUCTS 
Robert J. Jacobson (left), president of Cincinnati Sub-Zero Products, 
and T. J. Frederick, his chief engineer (with catalogue) were on hand 
to welcome visitors. The compact and attractive design of the hi-low 
temp. cabinet at left, for electronic component testing, drew interest. 
| 
alti 
Conversation p d when the photographer approached the booth of 
Murphy & Miller, Inc., vet prod of envir tal test equipment 
and industrial refrigeration cabinets. 
20 
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At the Barry Controls, Incorporated, exhibit, the Varipu'se 16750 
Barry’s RIGIDAMP were explained to visitors by Carl Luce (left) 
Ken Pratt (standing, right), both of the company’s Glendale, Calif., off 
ling Electronics’ offer (far left) of a free trip to Disneyland was 
popular feature of the three-day meeting. 


One of the portable Conrad, Inc ., chambers demonstrated rapid 

to +1,200° F. and cooling to —100°. At the booth were (I. to r.): E 
Wright, manager of Conrad’s Pasadena office; Henry T. Abstein 
James L. Olmstead, both of Hughes Aircraft, and Dr. Carl T. 
president of Conrad. 


The advantages of carbon dioxide in gas, liquid and solid forms for 


temperature work were presentd to convention-goers by 
Pure Carbonic Co. division of Air Reduction Co., Inc. 
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Ht) 3 many new products on display was Bemco, Inc.’s, 1/2 cf. bench 
i ! salt spray chamber, shown to a prospect by Fritz Ehrler, of 
was >. Others present are Bemco’s Stuart Giles (left) and Bal Huntley, 
¢ Dick Mayes (right), Bemco’s El Paso area sales rep. 


at the Hudson Bay Co.-Erb & Gray Scientific Co. booth included 
thard J. Mann, of the NAS’ Prevention of Deterioration Center (center), 
Virgil R. Sims, head of environmental testing at Emerson Electric Co. 
e J. Nagy, Hudson Bay’s West coast rep:esentative, is their host. 


show was tops,” commented Joe Davidson, president of Rototest 
by atories, Inc. A? the Rototest booth were John Turnbull (left) and 
Dargert (right), of Rototest, and Harry Biddle, of GE. 


1960 


— July 


Attention was focused on Bill Cox, of Chadwick-Helmuth Co., as he 
controlled a shaker and SLIP-SYNC monitoring system to observe reson- 
ance modes on a vibrating specimen. The IES reported record attendance 
at both the technical sessions and the trade exhibits. 


Thomas W. Donohue, new director of marketing for Missimers Incorpor- 
ated, displayed a chamber for thermal shock testing of semiconductors 
and two smaller temperature cabinets. Some 50 companies similarly dis- 
played their wares at the show. 


Tenney Engineering, Inc., rushed its 1,200° F., 500,000-foot simulator 
from the IRE show in New York to the IES show. Examining it (I. to r.) 
are: Fred Hermann, of Tenney; Dan Grady, GE; Robert H. Brown, Tenney, 
and David Askin, Frankford Arsenal. 


Products, Places and Ideas... at the IES Show 
& 
pin 
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Electronics’ S-14 servo system, 
which maintains a constant vibration 
level, was demonstrated by John C. 
Jordan. Ling also unvei'ed several high 


The big “A” of Associated Testing Laboratories, Inq 
was featured by B. J. Wolfe Enterprises. Mrs. Janig 
Wolfe showed visitors ATL’s all-lucite salt spr 
chamber, priced at only $1,075. 


force shakers and a baby 25-pounder 


1 The booth of Varian Associates, said to be the Ling 
ee world’s largest manufacturer of ion-getter type 
" st pumps for space chambers and environmental test- 
= ing, was a stopping place for most show visitors. 
for the show. 
Aerotest Laboratories, Inc., has opened a new gas dynamics test lab 
at its big Deer Park, N. Y., facility. The lab is available on an exclusive 
facility rights priority basis for such programs as tests of turbo machinery 
om and of power plants and for aerodynamics evaluations and model tests. 
(Circle EQ RSC “K.”) 
Associated Testing Laboratories, Inc., manufacturer of environmental 
tes: chambers as well as a test laboratory, moved into its new, 30,000- 
foo: plant on Route 46, at Route 23, in Wayne, N. J., July 1. 
22 


For More on the Show’s Exhibits, Write “Show” and the Company's Name on EQ’s Reader Service Cara 


Guiton Industries, Inc. 


Typical of Gulton Industries, Inc.'s, recent exhibits is this booth fe 
Gulton’s Glennite accelerometers. At the Los Angeles IES show, G 
unveiled a self-calibrating accelerometer, utilizing a dual seismic 
for combined environmental tests. (Circle EQ RSC “L.”) 


With an assist from Saul S. Schiffman (left), chairman of Tenney 

neering, Inc., Union, N. J., Gov. Luther H. Hodges, of North Ca 

unveiled a dedication plaque at Tenney’s new Wilmington, N. C. 

making refrigeration, heating and air conditioning products. (Circle 
Rsc “M.") 
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People You Know... 


CHANGING 


ENVIRONMENTS 


Expansion Brings Lindley, 
Wheeler, Haggerty To Endevco 


Peter L. Lindley has been named man- 
ager of technical services for Endevco 
Corporation, Pasadena, Calif., electronic 
instrumentation firm. He previously man- 
aged the special products section of Elec- 
tro-Data Corp. 

Two other staff appointments at 
Endevco are Howard C. Wheeler, super 
visor, calibration and test department, and 
John Haggerty, special products engineer. 

Wheeler was in charge of the environ- 
mental laboratory of the Naval Ordnance 
Test Station at Pasadena, Calif. for eight 
years. Haggerty was senior systems engi- 
neer with Hughes Aircraft on the B-70 
and F-108 projects. 


Patterson Heads Vacuum Products 
Division As Varian Group V.P. 
Howard R. Patterson, formerly vice 
president of Varian Associates’ Paio Alto 
tube division, has been promoted to the 
newly created post of group vice presi- 
dent for instruments and equipment, 
with responsibility for the instrument, 
radiation and vacuum products divisions. 
Emmet G. Cameron. former executive 


Standard test chambers are expertly designed for accurate, reliable testing. Superior design 
and quality construction assure years of dependable service with a minimum of maintenance. 


Whatever the simulated condition desired, there is a Standard Cabinet designed specifically 


Haggerty 


Flaherty Perlstein 


vice president and general manager 


to do the job, guaranteed to give excellent performance. 


Standard Cabinet Company, a recognized pioneer in the field, has an uninterrupted 
history of over 18 years under the same ownership 
and management. It has acquired a wealth of 
experience and skill in the design and construction 


of chambers of every description. 


at 


Palo Alto, has been named group vice 

president in charge of all tube operations. 
Ralph W. Kane, formerly vice presi- 

dent of the instrument division, has been 

named to the new post of vice president 

and manager of foreign operations, with 

responsibility for Varian’s Zurich, Switzer- 

land, and other overseas work. 

Tenney Adds Flaherty, Perlstein 

In Engineering Staff Expansion 


Edward J. Flaherty and Jerome Perl- 
stein have joined the engineering staff 
of Tenney Engineering, Inc., Union, N. ]J., 
manufacturer of environmental test equip- 
ment. 

Flaherty was formerly a_ consulting 
engineer with a number of leading firms 
involved in steam power, compressor 
installation and air and gas plant test 
facilities. Perlstein has spent several 
years in environmental simulation work, 
specializing in low temperatures. 
Donohue Joins Missimers 


Thomas W. Donohue has been appoint- 
ed to the new post of director of market- 
ing for Missimers Incorporated, of Glen- 
dale, Calif. Donohue was formerly sales 
manager for Statham Development Co. 
and had been chief engineer of the Me- 
chanical Development division at General 
Mills. 


Gerb Named General Manager 


Irving Gerb has been named general 
manager of Aerotest Laboratories, well- 
known test center at Deer Park, N. Y. 
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better! 


Sure you can land a fish with one hook, 
but chances are better with three . . . 


That’s the idea behind Roto-Test’s 
Poly-vironmental* Testing. 


By combining several environments in 
one single test you get more factual infor- 
mation. 


For instance we recently combined high 
intensity acoustic vibration, high temper- 
ature and mechanical vibration into one fully 
instrumented chamber to test a component. 
These three tests, conducted at once, more 
accurately reflected the use conditions. The 
resultant data was a great deal more real- 
istic, provided our customer with more 
factual information. Needless to say the 
customer is delighted. 


Why not let us tell you about Roto-Test’s 
Poly-vironmental* Testing . . . the combin- 
ing of environmental tests to get more 
factual data under optimum use loads. 


le facilities for: all standard military environments, 
plus high atensity sound, cine-radiography, random vibration, 
and others for electrical, electronic, electromechanical, and 
pneumatic components and sub-assemblies. 


*Trade Mark Roto-Test Laboratories, inc. 


2803 Las Flores Blvd. Lynwood, Calif. 


Harrison Badmaieff 


Personnel Promotions Mark 
Growth Of Ling Divisions 


The growth of various divisions of 
Ling-Altec Electronics, Inc., Anaheim, 
Calif., has resulted in a number of top- 
level management promotions. 

At the Ling Electronics division, Rob- 
ert F. Martin and Charles Theodore have 
been appointed vice presidents, respec- 
tively, of manufacturing and marketing. 
Edwin A. Andress is the new sales man- 
ager; Edward P. Klein is manager of 
systems engineering, and Paul S$. Good- 
win is chief engineer. 

At Ling-Altec’s Altec Lansing Corpora- 
tion subsidiary, Alexis Badmaieff has been 
named chief engineer for acoustics-trans- 
ducers and William H. Johnson, manager 
of engineering and technical information. 

Ercell B. Harrison is now general man- 
ager of Altec Lansing’s Peerless Electrical 
Products division, and James M. Farrell, 
formerly traffic manager of Altec Lansing, 
is Peerless’ plant manager. 


Promotions at Rucker 


In a series of organizational changes 
stemming from an expansion program, 
Howard C. Zintz has been promoted from 
chief engineer to director of enginecring 
of The Rucker Company, Oakland, Calif.. 
manufacturer of fluid power systems and 
distributor of hydraulic and pneumatic 
components. His assistant, Albert B. Roth, 
succeeds him as chief engineer. Duane 
Shaw is the new assistant chief engineer. 
D. J. Bentley has been named plant man- 
ager at Oakland. 


Webber 


Webber in Acton Sales Post 

Donald W. Webber has been promoted 
to Western sales manager for Acton Lab- 
oratories, Inc., of Acton, Mass., with re- 
sponsibility for sales of measurement and 
control instrumentation and components 
in the West Coast and Rockies areas. He 
was formerly sales engineer in the Los 
Angeles office. 


H. MYRL STEARNS, president of 
VARIAN ASSOCIATES, Palo Alto, 
Calif., received an honorary doctor 
of science degree during special 


ceremonies at the University of 
Idaho’s 65th commencement. 
* 

SY LICHTENBAUM has become sales 
engineer at GENERAL TESTING 
LABORATORIES, of Carlstadt, N.J. 

* * 


BRUCE MINNERS, formerly test en- 
gineer at Hiller Aircraft, has joined 
LOCKHEED MISSILES AND 
SPACE DIVISION, Sunnyvale, 
Calif., as a research engineer. 

* 

DR. FRANK E. SWATEK, a West 
Coast authority on fungus, has been 
appointed to the new post of staff 
consultant at the laboratories divi- 
sion of AMERICAN ELECTRON- 
ICS, INC., Fullerton, Calif. 


Thompson 


RICHARD J. KEMLY, a specialist in 
high altitude and combined environ- 
ment studies, has joined the en- 
gineering sales staff of the UNITED 
STATES TESTING COMPANY, 
INC., Hoboken, N. J. ERIC H. HAL- 
BERT, a fluid systems expert, has 
joined the design engineering staff 
of the company. 

* 

ROBERT J. GARON, vice president of 
WYLE LABORATORIES, El Se- 
gundo, Calif., has been named gen- 
eral manager and will devote more 
time to recently acquired labora- 
tories and diversification of the 
several Wyle corporations. 

* * 

ALAN G. HUGHES and MAX C. 
THOMPSON have joined THE 
RUCKER COMPANY, Oakland, 
Calif., as inside sales engineers. 
Hughes will work at the Oakland 
headquarters, and Thompson at the 
Portland, Ore., branch office. 

* * 

WILLIAM F. GEURDES, vibration 
project engineer at AEROTEST 
LABORATORIES, INC., Deer Park, 
N. Y., recently completed a compre- 
hensive course in complex vibra- 
tion practices at MB Electronics, 
New Haven. 
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Statham DEVELOPMENT CORPORATION 


“T est to be Sure” 1845 Pontius Avenue * Los Angeles 25, California » BRadshaw 2-7528 
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Statham Development Corporation offers three 
new systems for component temperature testing. 
Providing utmost versatility and maximum relia- 
bility in minimal volume, these systems permit con- 
tinuous testing across the critical temperature 
range from —55°C to +200°C. 


Greatly reducing problems of quality control, 
production, and laboratory testing, the new sys- 
tems accept and test virtually any component: Ca- 
pacitors, chokes, coils, condensers, connectors, 
diodes, insulators, rectifiers, relays, resistors, 
thermistors, transformers, and the like. 

The standard system, essentially, consists of 
one of Statham Development’s well-known test 
chambers, a power source, component test fixture, 
and a readout device. Statham also produces cus- 
tom models to user specification. 

The test fixtures described herein — both the 
diode 2-lead and transistor 3 or 4-lead — are inter- 
changeable within Statham Model TC test cham- 
bers. For economical testing of smalier numbers 
of components, the Model BC-RC, test chamber 
and associated test fixtures are recommended. 

These new test systems offer multiple advan- 
tages: high capacity, quick loading, easy accessi- 
bility, interchangeable trays, individual-component 
selection, and high accuracy. ..make possible 
fingertip quality control. 

For any environmental test problem you may 
have, look to Statham Development Corporation. 
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Transistor Test Fixture 
3-4 lead components 


The Statham Transistor Test Fixture, for 3 or 4-lead components, 
is designed to test rapidly the function of those components 
under varying temperature conditions. Creating thermal shock 
across the temperature range from —55°C to +200°C to a 
maximum of 100 components at one loading, the unit provides 
a rapid rate of hundreds of tests per hour. 

Two removable shelves are a design feature that permits 
component loading even while the testing cycle is in operation. 
The Transistor Test Fixture is interchangeable within the Statham 
Temperature Test Chamber Types TC-2, TC-4, TC-5, and TC-15; 
this interchangeability results in more economical operation, 
both initially and in any subsequent expenditures. The test fix- 
ture will also accept 2-lead components. One assembly can 
accommodate many types of shelving fixtures for various 
sized components. 


Diode Test Fixture 
2 lead components 


The Statham Diode Test Fixture, for 2-lead components, is de- 
signed for rapid, environmental temperature testing in the range 
from —55°C to +200°C. This test fixture, with a 3-shelf, 150- 
component capacity, permits up to hundreds of individual com- 
ponent tests per hour. 

As with the companion transistor test fixture, the diode 
shelves are removable and allow component loading while the 
testing cycle is operating. Available to accept various lead 
lengths and shapes and with selective individual switching, the 
assembly is interchangeable within the Statham Temperature 
Test Chamber Types TC-2, TC-4, TC-5, and TC-15. Other fea- 
tures: rugged design, low leakage, test-reading accuracy, and 
extremely low temperature gradient. 


100 components — (50 per shelf) 

—55°C to +200°C 

1000 VDC or 700 VAC 

5 amp dc noninductive or 5 amps ac RMS. 


Capacity: 
Temperature range: 
Maximum voltage: 
Maximum current: 


Leakage: 1.0 x 10-9 amp at 500 v 

Dimensions, inches: 8x 17x 7% (in chamber) 

Weight: 20 Ib. 

Construction: aluminum frame trays, glass silicon shelv- 
ing. Loranger sockets. Teflon wiring. 

Circuitry: One connector common with two connec- 


tors individually wired on standard shelv- 


ing. Special circuits made to order. 


Capacity: 
Temperature range: 
Maximum voltage: 
Maximum current: 
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150 components — (50 per shelf) 
—55°C to +200°C 

1000 VDC or 700 VAC 

5 amp dc noninductive or 5 amp ac rms 


Leakage: 1.0 x 10-9 amp at 500 v 

Dimensions, inches: 8 x 17 x 73% (in chamber) 

Weight: 26 Ib. 

Construction: aluminum tray — shelf glass silicon 
Teflon wiring. 


SMALLER TEST FIXTURES 

The Statham Test Fixtures Types BCT and RCT are for rapid 
temperature testing of 2-lead (-2/CR) or 3 and 4-lead (-2/TR) 
components. These units are smaller than those described above, 
accepting a maximum of 30 components. Designed to fit Statham 
Temperature Test Chambers Types BC and RC, the fixtures have 
virtually all the advantages of the larger units: rugged design, 
high accuracy, and low leakage. 


SPECIFICATIONS 


Capacity: 30 components 

Temperature range: —70°C to +250°C 

Maximum voltage: 1000 VAC 

Maximum current: 5 amps 

Leakage: 5 MuA @ 1000 v @ ambient 
10 MuA @ 200 v @ 250°C 

Dimensions, inches: 734” x 734” x 914” 

Weight: 15 lb. 


Construction: aluminum trays, non removable shelf, with 


hard wiring. 


} | 
€o 
4 J 


> 


5 Holes 


STANDARD TEST TRAYS 


miNDOW TEST TRAYS 


CABLE cc TEST TRAYS 
2° 
for 
cables 


CABLE CONNECTOR TEST TRAYS 


BLANY FRONT T 


the 


Statham Development Corporation invites your inquiry for 
and manufacture of special test equipment 


desig 


; trays, 
“able Test Equipment ©) | would like to have a Statham Development engineer call on me. 
Name Title 
Company 
Address 


Statham EVELOPMENT CORPORATION 


“T est to be Sure” 1845 Pontius Avenue * Los Angeles 25, California + BRadshaw 2-7528 « TWX: FAX-QN 


83S 
900} 
r BLANK FRONT TEST TRAYS 
‘pr 
Alt Sizes o 
Miniature 
special 
Pigsen 


7% 
4 
(¥ 


“2a 


Path of the Environment: 


ture, humidity, vibration and infrared. 


rag DEPENDABILITY is a “must” in the concept, de- 
sign, manufacture, storage, transportation and use of 
missiles. Critical in the over-all effort on missiles and their 
components are the environmental test facilities which 
measure the degree of dependability achieved. 

Why environmental chambers? Actual missile flight is 
not always a satisfactory means of obtaining experience 
and successful recovery of missiles for analysis is difficult, 
to say the least. Picture momentarily the recovery of ar- 
tillery shells—recovering missiles is much more difficult. 

Missiles are intricate devices, requiring extensive statis- 
tical study of their dependability. A small electromechan- 
ical malfunction can be disastrous and cannot be corrected 
in flight because a missile is uninhabited and reaches the 
point of no return immediately after launching. This pre- 
sents an economic problem which dictates elimination of 
malfunctions as much as possible by laboratory prooftesting 
prior to launching. 


Small Chambers Predominate 


Many environmental resistance tests are conducted in 
laboratory flight simulators, and environmental chambers 
are one of the most important of such simulation devices. 
Probably 95 per cent of the environmental chambers pres- 
ently in use are small temperature and altitude units. The 
demand for larger chambers has increased greatly since 
the advent of the space age in 1957, and a few walk-in 
types with high altitude capability, such as the stratos- 
phere chamber at ARDC’s Air Force Missile Development 
Center (AFMDC), have become available recently. Only 
a very few large walkin facilities are now incorporating 
Vibration exciters to give combined environment testing 
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Strat chamber at Holloman AFB’s missile development center has 
8 x 8 x 11 feet clear work space and incorporates altitude, tempera- 


Dependability . 


for Decades 


Future needs for larger, more versatile environmental chambers are limitless, says 
this Air Force expert. Like a good house, a properly planned chamber will be in 
service 25 years hence on projects still to be dreamed of. 


by A. H. ABERNATHY, JR. 
Chief, Stratosphere Chamber Branch 
AFMDC, Holloman Air Force Base 


capability and, whereas, until about three years ago, few 
chambers had the ability or reason to exceed an altitude 
of 100,000 feet, today the demand is for 200,000 and 500,- 
000 feet. 

There appears to be no limit to future needs for large 
and versatile combined environmental test chambers. By 
‘large’ is meant the walk-in type and greater. How large 
should we go? Any chamber which is built with internal 
dimensions of less than 100 feet will be too small for future 
demands. But, there are certain problems that should be 


A. H. Abernathy, Jr., has been instrumental in the design, 
building and operation of the important Air Force com- 
bined environmental test facility he heads at Holloman Air 
Force Base. He came to the Center 
five years ago, after doing similar 
work at the White Sands Missile 
Range. A World War Il Air Force 
officer assigned to technical aero- 
nautical and_ standardization pro- 
grams, he is an active reservist, 
with the rank of lieutenant colonel. 
He is a 1940 Texas A&M graduate 
Abernathy in mechanical engineering. 


This article is reprinted, with permission, from “PDC Newsletter,” 
in which it appeared as “Missile Testing and Environmental 
Chambers.” The “Newsletter” is a quarterly publication of Na- 
tional Academy of Sciences-National Research Council’s Preven- 
tion of Deterioration Center. 
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recognized in designing and constructing chambers. Ver- 
satility is essential. Special purpose chambers may become 
obsolete before they are completed. Estimates for comple- 
tion times should be ultra-conservative. The specimen some- 
times is obsolete before completion of a usable and satis- 
factory test facility. 

Furthermore, quantities of chambers are needed because 
much test time is required for statistical studies on large 
missiles, major systems, and associated experimentation. If 
the chambers do not exist, or are not operating, the needed 
laboratory testing is neglected. Plans for these chambers 
should consider future general use and it must be realized 
that, like a good house, the chamber will be still in use 
perhaps 25 years hence, probably serving projects not now 
visualized. 


How Much Testing? 


Should the missile industry chamber-test components, 
subsystems, complete systems, or entire missiles? (By ‘sys- 
tems’ is meant such items as hydraulic, servo-electric, guid- 
ance, and complete warhead systems, engines, inhabited 
space capsules, space suits, instrumentation packages, etc.) 
It appears that components need the most time in cham- 
bers, systems less, and entire missiles relatively less. Then, 
it follows that only a few, perhaps one, of the super 
chambers are needed, whereas approximately 20 times 
more of the smaller walk-in size chambers and about 1000 
‘dinky’ test chambers for components are desirable. 

How many simulated environments should be combined? 
If it were possible, zero gravity, altitude, temperature, solar 
and nuclear radiation, vibration, linear acceleration and 
deceleration should be contained in one facility. Of course, 
there are certain limitations placed upon us by basic 


Temperature 
Control 
° 
+1°F From 
-100°F to +500°F 
ACCURATE TEMPERATURE 
CONTROL, without overshoot 
and without drift. 
SAVES TIME by bringing the 
environment to the engineer 


instead of scheduling time in 
large, slow chambers. 


VERSATILE—test for high and 


low temperatures in the same 
chamber. 


AUTOMATIC CYCLING timer 
is available as auxiliary 
equipment. 


DELTA PO 
TEMPER 
CHAMB 


Other chamber sizes and 
models are also available. 


est Volume 10°x7 


Sales Office 
7460 GIRARD AVENUE 


DELTA DESIGN, Inc. 


Son Diego Glencourt 4-1185 TWX: LAJ 6453 


Many variations of control, programming and physical set ups are 
possible in the AFMDC strat chamker, whose control panel is shown 
here. 


physical laws. Zero gravity cannot be simulated. Linear 
acceleration can be obtained only in large installations 
such as track-sled devices. Constant-state accelerations can 
be obtained in centrifuges. But it is reasonable and practic 
able to combine altitude, temperature, humidity, vibration, 
solar radiation, and possibly constant-state acceleration into 
one package. Therefore, one very large, super installation 
should be planned for the not too distant future. An ex- 
ample of this type of foresight is the cold weather hangar 
at the Air Proving Ground Center, Eglin Air Force Base, 
Florida, another ARDC center. 


Eye to the Future 


AFMDC'’s large (8 x 8 x II feet clear work space) strat- 
osphere chamber is an extremely versatile combined-envi- 
ronment simulation facility; its future application to mis- 
sile testing will be extensive. The chamber’s programming 
and rate of change abilities, together with the resourceful- 
ness and ingenuity of test engineers, make it potentially 
valuable to any number of future projects. 

This versatility has not been accidental nor without 
problems. It has taken more than four years to complete 
the facility to meet the original concept. Almost two years 
of planning preceded the start of construction. The cham- 
ber incorporates simulated environments of altitude, tem- 
perature, humidity, vibration, and infrared. Many varia- 
tions of control, programming, and physical set ups are 
possible with this design. The original project for which 
the chamber was authorized has long since been concluded, 
but new and more important needs now exist, testifying 
to its long range usefulness. 

Dependability then, important as it is at present, prom- 
ises to remain critical if not to assume even a greater rele. 
The essential test phase must be well planned to meet the 
missile requirements of the future. 


THERMOSEAL 


. .. Viewing glass units for 

environmental chambers. Tolerates 

—100° to +350° F differential. 
Prompt deliveries. 


. . . tempered glass units and 
tempered glass now available 
for rapid delivery. 


We also offer engineering service. 


THERMOSEAL GLASS 


CORPORATION 
P.O. Box 342 e Camden, N. J. 


PHONE 
Glenview 6-3109 
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(left) Shock Machine SM-010, 
with shock pulses up to 1000 g’s, 
meets rigid specifications of WS- 
107A-2 Environmental Test Re- 
quirements for ballistic missile 
components. 

(above) Acoustic Noise Generator 
AG-012, producing up to 163 db 
of random noise, can be 
singly or in systems with other 
speakers to meet specific testing 
requirements. 

(right) Environmental Test Fixture 
(two views shown) is compact 
and versatile. Handles several 
specimens along three mutually 
perpendicular axes. Mounts on 
standard vibration exciters, cen- 
trifuges and shock machines. 


NOW AVAILABLE... 
USE-PROVEN ENVIRONMENTAL TEST EQUIPMENT 


Auco test equipment meets severe environmental testing requirements of ballistic missile program 


SHOCK TESTING. Shock Test Machine SM-010, first in a 
series of Avco-developed and use-proven shock test machines, 


ACOUSTIC NOISE TESTING SYSTEMS. Avco has pioneered in 
the development of these systems, featuring the Avco 


answers broad categories of testing requirements. 


* Produces shock pulses up to 
1000 g’s 

* Handles specimen loads up to 
100 pounds 

*Provides sawtooth, quarter- 
sine, half-sine, square and tri- 
angular pulses 

* Designed to permit easy du- 
plication of particular shock 
pulse for repetitive testing 


* Use-proven in qualification 


testing of electronic and elec- 
tromechanical units for major 
missile program 

* Occupies less than four square 
feet of floor space 

Incorporates operator safety 
features 

« Shock pulses easily modified 
by changing lead pellet or rub- 
ber pad decelerators 

¢ Provides capability of recy- 
cling for life testing 


ENVIRONMENTAL TEST FIXTURE. This new unit was designed 
for general environmental lab use and has several advan- 
tages over the conventional unit. 


Acoustic Noise Generator AG-012. 


¢ First noise generator to dupli- 
cate random noise of rocket 
engine firing 

* Produces up to 160+3 db of 
random noise into a 4-inch 
progressive wave tube, there- 
by providing most powerful 
single electrodynamic loud- 
speaker available 


_ * Peak single frequency of 170 


db at 200 cycles per second 

¢ Adaptors available for chang- 
ing to 4-, 6-, 12-, 18-inch plane 
wave tubes in minutes 


* Single electrodynamic loud- 
speaker offers maintenance ad- 


vantages over multispeaker 
systems 

* Designed for operation with 
existing vibration amplifiers— 
no additional capital equip- 
ment required 

* Single Avco Noise Generator 
permits tests formerly requir- 
ing up to 50 speakers 

« Single Avco AG -012 becomes 
heart of complete noise testing 
system 

¢ Designed for progressive wave 
and reverberant chamber test- 
ing 

¢ Frequency range from 20 to 
2400 cps 


* Mounts on vibration exciters, 
acceleration and shock test 
machines 

* Permits simultaneous testing 
of several small components in 
three planes 

* Both fixtures available in be- 
ryllium to meet more stringent 
requirements 


1960 


¢ Virtually resonance-free up to 
2000 cycles 


* Two sizes available: TF-006-1 
(specimen size—6 x 6 x 4% 
inches) handles specimens up 
to 6 pounds; TF-025-1 (speci- 
men size—12 x 12 x 9% inches) 
handles specimens up to 25 
pounds 


Avco’s line of Environmental Test Equipment is fully repre- 
sented by local agents throughout the continental United 
States and the world. For further information write: 
Products and Services Department, Research and Advanced 
Development Division, Avco Corporation, Wilmington, Mass. 


Aesearch & Advanced Development 
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Additional Considerations in... 


Shack Testing 


Vaxwell Lazarus here concludes his two-part discussion of 
“Shock Testing Instrumentation.” The first part, which 
appeared in the April issue of Environmental Quarterly, 
considered individual problems as- 
sociated with recording transient 
pulse forms with various types of 
transducers. The effect of filtering 
was discussed at some length, dy- 
namic accuracy of measured transi- 
ents was examined, and transducer 
and filter response characteristics 
were illustrated graphically Copies 
o} the complete article may be ob- 
tained by writing directly to Barry 
Controls Incorporated, 700 Pleasant 
Street, Watertown 72, Mass. 


Lazarus 


Total System Response 


It is important that the concept of over-all frequency 
response be considered throughout an entire instrumen- 
tation system and not be restricted solely to the transducer. 
For example, although the AC amplifiers of most wide 
range oscilloscopes have sufficient low frequency response 
to assure good reproduction of most pulse forms, it is 
quite possible to encounter “undershoot” when pulses 
in the order of .060 to .100 seconds are being observed. 
The simplest solution to this problem is to utilize a DC 
scope input, but care must be exercised. Without proper 
scope adjustment, or “bucking,” of any DC portion of the 
signal, if such exists superimposed on the transducer out- 
put, it is possible to lose the scope trace altogether. 

The total system as previously noted must evidence 
a reasonable frequency response from transducer output 
to the final monitoring instrument, which could be an 
oscilloscope, tape recorder or oscillograph. 

Figure 8 illustrates the frequency response of such a 
system utilizing a strain gauge accelerometer, low level 
preamplifier and voltmeter. This calibration was per- 
formed on an electrodynamic shaker with displacement 
monitored optically (a microscope) and also against a 
standard pick-up and output voltage recorded from a 
wide-band vacuum tube voltmeter. The low frequency 
fall-off depicted here is the result of the AC preamplifier 
response which is limited to about .2 cps at the 3 db point. 
This system is quite adequate for recording most half-sine 
pulse data; but for saw-tooth applications a system utiliz- 
ing a good crystal accelerometer, matching cathode {fol- 
lcwer-amplifier and a broad frequency range recording in- 
strument should be used (Figure 10). 

The slight low frequency fall-off in this case reflects 
impedance matching between the crystal transducer and 
the cathode follower since the low level preamplifier was 
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by Maxwell Lazarus 
Project Manager 
Barry Controls Incorporated 


Instrumentation 


not used. This is representative of a good crystal trans- 
ducer set-up, useful for reproducing the high frequency 
requirements associated with saw-tooth pulses while not 
sacrificing low frequencies. The 35 kc resonance shown 
would not affect the primary spectra and probably would 
have little influence upon the residual spectra, but if 
necessary a 10 kc low pass filter setting could be used 
to eliminate this problem. 


Recording Instruments 


The most common ultimate recording or monitoring 
instrument is, of course, the oscilloscope. Recording oscil- 
lographs also are often used for this purpose. Photo- 
electric instruments have galvanometers capable of record- 
ing up wo 3 ke, but the majority of these galvanometer 


be 


544; 
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FIGURE 10 


Frequency response curve for crystal accelerometer and cath- 
ode follower-amplifier with 10 feet of microdot cable. 


units show a tendency to fall off between | and 3 kc. They 
should be carefully calibrated prior to use. Actually, for 
most practical shock measurement 3 kc is a reasonable 
limit since shock machine tables, if at all sizable, rarely 
evidence a first resonant frequency above 3 kc. 

Direct writing oscillographs (stylus type) are unsuitable 
for most shock measurements because of limited transient 
response. Consideration should probably be given only 
to photoelectric oscillographs for this purpose if quick 
permanent records are desired. 

Tape recorders are sometimes used for permanent data 
recording, and previous comments regarding system fre 
quency response also hold true here. Low frequency dis 
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Barry Controls Engineer Frank DiBlasi holds the control box 
of a Varipuise 16750 shock testing machine in front of an 
oscilloscope. Next to the scope is an Endevco Corp. ampli- 
fier and power supply, while an Endevco accelerometer rests 
on the 16750’s test table. Behind the base of the machine is 
a photoelectric triggering device. 


tortion is a problem in most tape records. Normally such 
units are not useful below 15-20 cycles per second unless 
frequency modulation is utilized. This type will record DC 
phenomena, and proper selection of the center carrier 
frequency will permit recording above 5 kc if required. 


Calibration 


Instrumentation calibration is another important aspect 
of shock testing. This is necessary before testing to deter- 
mine the basic system sensitivity with which to establish 
the reference signals, and it is necessary during each test 
to reference the signal being monitored. 

The most widely used technique is to excite the acceler- 
ometer with an electrodynamic shaker input, monitor the 
frequency and amplitude of excitation and record the 
output voltage of either the transducer or the total system. 
By calculating the acceleration input from the frequency 
and amplitude measurements in accordance with 

G = a 
386 


where G=acceleration in G's, A=Displacement (single or 
double, corresponding with G) and f=frequency—cycles 
per second, and dividing the value of g into the cor- 
responding voltage reading, a sensitivity factor in terms 
of volts/g can be determined. This factor then should 
be checked over the frequency range in question as well 
as through a reasonable dynamic range. 

It is important that the units of acceleration be con- 
sistent with the units of displacement in the calculation 
noted above and that the voltage being recorded reflects 


(Continued on Page 34) 


United States 
Testing Company 
offers 


COMPLETE 
ENVIRONMENTAL 
FACILITIES 


Use our facilities to evaluate product operation under all 
environmental conditions. Get automatic alternating 
cycles of contrasting conditions...remote control of 
product operation by mechanical, electrical,or hydraulic 
means...and a wide range of supply voltages and fre- 
quencies. Simulate high-low temperatures, humidity, 
altitude, explosion, immersion, salt spray, sand and dust, 
rain, fungus, vibration, shock, acceleration, etc. Test to 
military, government,and commercial specifications. 
Complete facilities in the fields of chemistry; metals 
chemistry; metallurgy; physical testing of materials; 
engineering analysis of mechanical, electromechanical 
and electronic devices; site inspection; package testing; 
psychometrics and certification services for product 


i trol. 
quality control io 


Send for free bulletin 
describing our services. 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


Boston - Brownsville 
Dallas - Denver 

Los Angeles - Memphis 
New York - Philadelphia 
Tulsa 
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Shock Testing Instrumentation 
(Continued from Page 33) 


a certain known quantity so that a specific volts/g value 
can be expressed. For example, 


Volts—RMS per g vector 
Volts—peak to peak per g peak to peak. 


Although this calibration technique is probably the 
simplest, a very definite high frequency limit is imposed 
by rapidly diminishing amplitude. With a microscope to 
record shaker table motion, calibration only up to several 
hundred cycles is possible. 


Other Devices 


Above this frequency other devices must be employed, 
since table motions are too small for practical resolution. 
The interferometer technique allows calibration up to 
10 ke utilizing the known wave length of a monochro- 
matic light to effect a displacement measurement. Other 
wethods, such as the reciprocity technique and utilization 
ot a laboratory standard accelerometer for comparison 
purposes, are also available. The latter is perhaps the 
most practical, provided that facilities exist to check the 
high frequency response of the standard transducer. 

There is some question as to whether the sensitivity 
derived from the steady state excitation of an accelero- 
meter is actually valid for transient conditions. Certain 
measurements and calibrations obtained in past years have 
indicated some discrepancies in this area. Therefore, at 
times the ballistic pendulum calibration has been used 


Temperature | Humidity YOUR PROBLEM? 
Solve it at amazingly low prices 
with BLUE M 
(Constant-Flow Design) 
Mechanically Refrigerated 


All Stainless Steel 


CONTROLLED RELATIVE 
HUMIDITY CABINETS 


Featuring 


A NEW PROVEN SYSTEM 
* Dry Bulb 

35° F..to 185° F. (+ 2° F.) 
* Humidity Control 
40% to 98% (+2%) 
Shielded Conditioning Chamber 
Low Voltage Control Circuit 
No Wet Bulb Wick to Change 
Inner Glass Door—Alloy Latches 


Completely self-contained . . . no 
water necessary as coolant. . . 
ready to use and fully automatic 
Patents 

Pending 4 Models 1.5 to 10.0 cu. ft. 


$1885.00 to $3275.00 


MANUFACTURERS AND DESIG 
COMPLETE TEMPERATURE CONTROL EQUIPMENT 


for obtaining accelerometer sensitivity data when transient 
shock conditions are to be measured. 

Basically, the ballistic pendulum consists of two masses 
(usually equal fcr this purpose) suspended as pendulums. 
One mass is lifted to a predetermined height and allowed 
to impact through a linear spring into the second mass 
to which the accelerometer is secured. If the masses are 
equal, the second mass will be accelerated to a velocity 
equivalent to the impact velocity of the first mass, which 
can be expressed 


V 2gh 


where h=vertical height from which the first mass was 
released. The first mass will stop perfectly at the moment 
of impact. 

The acceleration time history or the velocity change 
imparted to the second unit will be a function of the 
mass of the pendulum and the stiffness of the spring 
through which impact was made. This expression can 
be written 


t = 
gk 


where t is the time duration of the resulting half-sine 
pulse. (Impacting this way through a linear spring will 
always produce a half-sine pulse.) Therefore, writing the 
equation of a hall-sine pulse and solving for G, the peak 
magnitude of acceleration 


V 28h 


2 


and the value can be related to drop height and spring 
stiffness. 

Thus, a sensitivity factor in volts/g can be determined 
by dividing the peak output voltage into the calculated 
acceleration. This test will also indicate if any transient 
undershoot exists. 


Calibration of Data 


Actual calibration of data being monitored is accom- 
plished by merely setting up reference voltage signals 
in the form of a sine or square wave and measuring time 
and magnitude against the wave-form being produced by 
the measurement system. This can be introduced through 
the total instrumentation system or it can be displayed 
directly at the final monitoring instrument, depending 
upon whether the accelerometer was calibrated indepen- 
dently or through the total system. 

Another interesting method of displaying time when 
measurements are being made on an oscilloscope is to 


FIGURE 11 
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utilize Z-axis modulation as illustrated in Figure 11. Basic- 
ally, this consists of modulating the intensity of the beam 
trace with a signal of known frequency so that a series 
of dots denoting time intervals is superimposed directly 
on the pulse being produced. This has the advantage 
of displaying time directly upon the pulse and eliminating 
the necessity of measurement {rom a base line reference. 
The simplest method of doing this is to introduce a 
square wave of high frequency relative to the pulse being 
monitored through a simple differentiating network (a 
capacitor and a resistor) and then into the —Z axis of 
an oscilloscope. The result will be a series of dots as 
depicted in Figure /1. 


Triggering 


Since many shock phenomena are of relatively short 
duration, and usually require good resolution, a time 
expanded transient is useful. The problem of synchroniz- 
ing scope sweep with the physical occurrence of the shock 
phenomenon can become tedious if not critical. By utiliz- 
ing an adjustable micro-switch which is triggered by the 
falling table, the sweep can be accurately driven to display 
the shock pulse, and variations in drop height or table 
velocity can be compensated for by adjusting the height 
of the microswitch with respect to the table impact 
position. 

A more sophisticated approach is to utilize a photo- 
cell or photomultiplier tube in conjunction with an 
adjustable time delay circuit. The falling table breaks 
a light beam, and, depending upon the height of drop 
or table velocity, the time delay can be set to “trigger” 


the scope sweep when desired so as to completely capture 
the transicnt phenomenon. 


Mounting 


Although not strictly in the realm of instrumentation, 
how the accelerometer is attached for shock testing can 
be extremely critical. A good secure bolt or stud arrange- 
ment is probably the most desirable. If, however, large 
accelerometers are tied down with small studs, there is 
a possibility of a relatively low frequency resonant system. 
It could appear as a ringing transient or distortion, de- 
pending upon the nature of the pulse being produced. 
In all probability, however, such effects would be more 
marked during steady state vibration than shock. The 
natural frequency of such a system can be theoretically 
calculated from 


27 W 


where E=material modulus—psi, A=cross section of 
stud—sq. in., g=380 inch/second?, l=acting length of stud 
and W=weight of accelerometer lbs. 

Dental cement and certain epoxies are quite adequate 
for securing accelerometers at low temperatures, while 
certain commercial cements seem very good for normal 
room temperature use. Double back tape and non- 
setting cements or bonding agents should be used with 
extreme care since high magnitudes of shock or vibration 
involving high frequency components can be mechanically 
filtered by such tie-down means. 


Shaker 


Optron Model 
provide five ranges: .050”, .100”, v2”, 1” and 2” 
full scale. A heavy seismic stand provides iso- 
lation from the floor from 2 cps up. Model 701 


701‘s_ interchangeable lenses 


Model 701 


Calibrates Accelerometers 


O PT R ON corporation 


335 S. Salinas Street ¢ Santa Barbara, Calif. 
Phone: WOodland 5-6140 


OPTRON Model 701 
DISPLACEMENT FOLLOWER 


Measures Vibration 


To measure the displacement of an accelero- 
meter, simply focus the spot of light from the 
Optron Model 701 on the edge of the accelero- 
meter. It’s that easy! Frequency response: Static 
to 7 kc. Resolution 12 micro inches. 


never requires jigs or fixtures clamped to the 
work—it never makes contact with the specimen. 
It works on any material regardless of size, 
shape or composition—and it works in daylight! 


July 


1960 
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ENVIRONMENTS IN USE... 


Prelude to a Successful Journey of the Ampex MR- 100 Recorder 


Late last year, a miniature tape recorder in a plas- 
tie container rode a Thor-Able nose cone 200 
miles into space, reentered the atmosphere at ua 
speed of more than 10,000 m.p.h. and was thrown 
free before it smashed into the Atlantic with an 
impact of 15 gs. Retrieved from the water nine 
days later, the unique recorder, Ampex Corpora- 
tion’s MR-100 performed perfectly. 


Environmental evaluation of specific components and 
subassemblies of the rugged MR-100 was conducted 
throughout its development. The complete unit weighs 
only 20 pounds and occupies less than a fifth of a cubic 
foot. Its environmental specs are: 15 gs of shock, 75 gs of 
acceleration, 200,000 feet of altitude, 0° to 160° F. tem- 
perature and up to 95 per cent humidity. 

With no environmental laboratory of its own when the 
first engineering models of the MR-100 went into pro- 
duction, Ampex turned to outside sources for help. Short- 
ly it did set up its own lab, however, with two altitude- 
humidity chambers, custom-built by Conrad, Inc., an 
oven, a vibrator and other equipment. 


Every Unit Gets Assurance Test 


“No single previous project had so emphasized for us 
the importance of environmental testing,” Ampex says. 
“Now a special operational assurance test is given all MR- 
100 systems before shipping, and a copy of the test re- 
sults goes with each unit.” 

While the engineering models of the MR-100 were going 
through their environmental test paces, a complete rec- 
ord of performance was made by an Ampex Model 601, 
two-track laboratory recorder. Electrically, the MR-100 
had to perform as follows: 

Supply voltage—28-v. DC (+ 5%) and 150-v. DC (+ 
5%); imput level—2.5-v, peak-to-peak (.875-v. RMS) for 
normal record level; output level—2.5-v. peak-to-peak when 
reproducing 5 kc. recorded at normal level; harmonic dis- 
tortion—1% third harmonic distortion at 500 cps (normal 
level); frequency response—+ 3 db from 300 to 70,000 cps, 
down no more than 10 db at 100,000 cps; signal-to-noise 
ratio—RMS noise from 300 to 100,000 cps at least 30 db 


The Ampex MR-100 recorder which survived a missile flight and nine 
days in the Atlantic. Acid burns from electrolyte of ruptured instru- 
mentation battery did not affect performance. 
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Altitude chamber, especially built for Ampex by Conrad, Inc., is used 
for operational assurance tests of airborne and missile recorders. 


below reference or normal level at 5 kc; flutter—less than 


2% zero-to-peak from .5 to 1000 cps. 


High, Low Temperature Tests 


For high temperature tests, the internal temperature of a 
temperature-altitude chamber was raised to 71° C., with 
relative humidity at not more than 5 per cent. Equipment 
under test was maintained at 71° C. for 16 hours, then 
lowered to 48° and operated on an 8-minute run, &% 
minute standby cycle for 5 hours on alternate runs. ‘The 
temperature then was raised to 71° C. and operation 
continued on the same duty cycle for an hour. 

During the low temperature tests, the equipment was 
maintained at —18° C. for five hours. Returned to room 
temperature, the recorder was examined for deterioration 
or corrosion that would have spelled failure in the test. 

Temperature shock tests saw the equipment maintained 
at 25° C. until performance stabilized. Then the tem 
perature was dropped to —16° C., maintained for an hour 
and within 90 seconds raised to 71° C. When equipment 
performance had again stabilized, the temperature was re 
turned to 25° C, +15°, and performance of the recorder 
was checked again. 


Humidity, Altitude and Vibration 


Humidity tests were conducted at 49° C. and 95 per cent 
relative humidity for 48 hours. In a low pressure test. 
the internal pressure of the chamber was reduced to .257 
mm. Hg (200,000’ altitude) at an ambient temperature ol 
O° C. and maintained for one hour. A condition equal 
to 60 inches of mercury and a temperature of 71° C. was 
set up for the high pressure tests. 

Most of the problems were experienced during vibra 
tion testing. The vibration requirements called for 4 
cycle rate of 2.7 minutes per octave, of 1/2-inch double 
amplitude from 2 to 20 cps. The maximum gravitational 
force specified was 10 gs from 20 to 500 cps and 7 gs from 
500 to 1,000 cps. The vibration cycle was broken up in 
such a way that a flutter carrier, recorded in the absence 
of vibration, could be reproduced during the vibration 
cycle for an accurate check. Flutter and carrier deviations 
were recorded at least once per octave of vibration. 

Under preliminary vibration and shock tests, some 
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mechanical components were found to be too weak, and 
various electrical components shook loose or failed. Vacu- 
um tubes in the reproduce circuitry presented the biggest 
problem. The reproduce amplifier is required to amplify 
a very-low level voltage from the reproduce head (10-20 
microvolts). Although many types of subminiature and 
ceramic tubes of particularly low-microphonic character- 
istics were tested, none were found to be acceptable when 
subjected to the specified vibration. 


Transistorization Was Indicated 


The solution appeared to call for transistors, which are 
relatively insensitive to vibration. However, at the time, 
few transistors were in use in missile electronics, and com- 
plete transistorization of the amplifier with accompanying 
problems of input impedance and equalization, noise and 
frequency response did not seem practicable because of 
the project’s urgency. After many attempts, a circuit was 
devised which consumed little power, had adequate signal- 
to-noise ratio, and was capable of reproducing the fre- 
quency spectrum. The circuit was transistorized except for 
one sub-miniature tube, retained as an output amplifier 
and cathode follower stage. This afforded a conveniently 
low output source impedance and made unnecessary chang- 
ing the arrangement of the vacuum tubes used in other 
portions of the electronics assembly. 

Packaging proceeded on the basis that the components, 
except the tubes, would be mounted on etched boards. 
Tubes were potted in a Dow-Corning compound which 
cures to a rubber-like substance with excellent heat-con- 
ducting properties. Protected in this way, the tubes tested 
satisfactorily under all environmental conditions. 

Components mounted on the etched boards required 
similar protection against vibration. Accordingly, the 
boards were fastened to a heavy cast web, which fitted 
compactly into a mu-metal container, and the whole as- 


sembly was then protected by a heavy, cast aluminum case. 
However, motion was found to exist between components 
soldered to the etched boards. A silicon-base fluid, which 
does not harden completely, permitting the components to 
be removed and replaced when required, was the answer. 


High Frequency Vibration Caused Redesign 


High frequency vibration revealed another problem. The 
D-C_ governor-regulated drive motor, which was “hard”- 
mounted into the casting, was found to be operating con- 
siderably below the correct speed. The vibration was 
causing the governor contacts to epen too soon. To isolate 
the motor from high-frequency vibration, redesign was 
required. This consisted of mounting the drive motor on 
rubber O-rings to drive a “hard”-mounted capstan, fly- 
wheel, and bearing assembly through a rubber coupling. 
Both the O-rings and coupling which isolate the motor 
were made of silicone rubber. 

During linear acceleration tests, the equipment was 
placed in a Rucker centrifuge and mounted successively 
in six positions at the following accelerations: 75 gs (+ 2 
gs) along the single major axis of the component for one 
minute, and 15 gs along the other two orthogonal axes 
for 10 minutes. 

Flutter and deviation were monitored during this test. 
The normal level at 1 kc had a maximum measured change 
of + 1 db—within specifications. 

Shock tests were applied with the equipment on standby. 
Three impact shocks of 30 gs (with a maximum of 6 mil- 
liseconds duration) were given in each direction along 
each of the three major axes. 

An acoustic test subjected the equipment to one cycle 
of an acoustic field of 100 db at 150 cps, increasing to 
130 db at 300 cps, and 136 db from 300 to 1,000 cps at a 
cycle rate of 2.7 minutes per octave. The equipment per- 
formed to specifications during the shock and acoustc tests. 


The most advanced testing 
techniques are being built 


into American Research 
equipment right now! 


Altitude, Temperature 
Humidity walk-in cham- 
ber 10’ high x 8’ wide x 
12’ deep interior with 
push-button door controls 
inside and out. 


Altitude chambers in any » 
size — Altitude 200,000’ 

or higher; temperature 
+500°F and higher to 
—100°F and lower; 
Humidity 20% to 95%. 


AMERICAN RESEARCH CORPORATION 


FARMINGTON 3, CONNECTICUT 


Environmental 


Prefabricated Tempera- 
ture and Humidity walk- 
in test facility with test 
space 12’ x 25’ x 15’ high. 


Sand and dust chamber > 
includes automatic dust 

density control and 
stream-lined air-flow 
design. 


REPRESENTATIVES 


Export: Maurice |. Parisier 
741-745 nee St. 
New York 14, N 
Maher Co. 
4335 West Chicago, Ill. 
Devices of Canada Ltd. 
P.O. , Ottawa 4, Ontario Canada 


Equipment tnstitute 


37 


i 
ed 
aul 
fa 
ith 
nt 
en 
‘he 
ion = 
Was 
ion 
cent 
test, — 
p in 
ence 
some Member Of tree 
ly | July + 1960 = 


NEW PRODUCTS... 


A “Reade: Service Card” requiring no postage is bound into this 
issue for the convenience of those desiring additional information on 
new products, new literature Cor e 46) and other announcements. It 


is keyed in the text as “EQ Ri 
FAST CYCLING 


TEMPERATURE SHOCK 
CHAMBER 


by Tenney Engineering, Inc., 
switches from hot to cold in 
a range from —85° to +4425° 
F. in only 10 seconds and re- 
covers to the set point in but 
20 minutes. Automatic pro- 
grammer insures rapid cycl- 
ing of electronic compon- 
ents and small assemblies 
without manual handling or 
shifting drawers. A special 
defrosting arrangement pre- 
vents coil ice-up during an 


indefinite period of low- 
temp testing. Measuring 5’ 
x 7 x 8’ deep, the chamber 
has a stainless steel heliarc 
welded interior with a work 
space 45” x 30” x 55”, and 
is claimed capable of han- 
dling 25,000 transistors on 
test at one time. Same 
thermal shock design can be 


built into chambers from 
3 cf to walk-in dimensions. 


For More Information Circle EQ RSC #1 


PARTITIONED TEMP- 
SHOCK HUMIDITY 
CHAMBER 


Model WD-585-50-50-50-50 by 
Conrad, Inc., has a power- 
operated partition to di- 
vide it into two independent 
test spaces as needed. In- 
dependent controls permit 
one half to be as high as 
+500° F. while the other is 
at —100° F. Accessory carts 
automatically transfer prod- 
uct load from one side to 


other. Automatic program- 
ming controls determine 
heating, refrigeration and 
humidity cycles. Gauges 
show equipment perform- 
ance and indicating switches 
and timers permit visual 
recognition of control func- 
tion. Humidity range is 
20% to 98% from 36° F. 
dew point to 185°F. dry 
bulb. 


For More Information Circle EQ RSC #2 
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ULTRA-RAPID CYCLING 
PORTABLE TEST 
CHAMBER 


by Delta Design, Inc., is 
said to complete a _ full 
cycle from —100° F. to 
500° F. and back to —100° 
F. in slightly less than 10 
minutes, with built-in over- 
shoot prevention. Rack 
mounted, it has a 10” x 7” 


For More Information 


* 


HIGH VACUUM GAUGE 
SENSING TUBES 


by Consolidated Vacuum 
Corporation increase the 
versatility and adaptability 
of the Swedish LKB Auto- 
vac Pirani gauge, for which 
CVC is exclusive U.S. and 
Canadian agent. One tube, 
of Pyrex, was developed for 
direct sealing to glass sys- 
tems and will withstand 
bakeout temperatures up to 
400° C. Five inches long 
with a 10 mm o.d. and about 
4 milleliter volume, it has 
two platinum-coated tung- 
sten base pins for electrical 
connections. The other tube 
is of stainless steel, slight- 
ly thinner than the Pyrex 
one for installation in a 
metal system where break- 
age of corrosion is a prob- 
lem. It is a half-inch longer 
and has twice the volume. 
The Autovac gauge pro- 
vides continuous readings 
from 1 micron to 100 mm 
Hg. 


For More Information 
Circle EQ RSC #4 


x 7” test volume, weighs un- 
der 50 lbs. and is cooled by 
liquid CO,. A dynamic, 
thermocouple type control 
uses a special meter-relay 


circuit to maintain a 
claimed stability within 
+%° F 


Circle EQ RSC #3 


E. W. A. 


(Environmental Want Ads) 


Rates: $5 (minimum) for three 
lines, $2 line additional. 
“Situation Wanted” ads free (ex- 


to find in —yy 
ronmental industry, but 
ed form must be followed. 


paym 
vironmental Want Ads, Environ 
mental Quarterly, Leeds 
Rd., Little Neck 62, N. Y. 


ENVIRONMENTAL 
TEST CHAMBER 


Available for immediate delivery 
due to cancellation of Air Force 


from ambient. 

One hour heat-up to +250° F 
from ambient. 

Altitude from site level to 200; 
000 feet in one hour. 

Capable of maintaining any temp- 
erature within the range at any 
pressure from site level to 200, 
000 feet by means of cold plate 
wall cooling and wall heating. 
Work Space Dimensions: 18” 
Wide x 24” High x 18” Deep. 


Address all inquiries to: 
ENVIRONMENTAL QUARTERLY 
252-46 Leeds Road 
little Neck 62, N. Y. 
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STELLARDYNE testing techniques 


eliminate the human margin of error by 

. providing you with graphic, visible 

4 proof of performance characteristics. 

| Results of every test program 

2] performed at Stellardyne Laboratories 

a are presented in the form of 

sy notarized test reports, per Military 

Specification. STELLARDYNE 

ol reports are prepared with 

7 professional thoroughness . . . 

generously illustrated with 

photographs and reproductions of 

the actual oscillograph 

records. All original data 

is recorded on reproducible 

a vellum. This professional 

we dependability is just one of the 

oe many reasons why, when it 

a comes to testing — it 

“a will pay you to talk to 

STELLARDYNE! We 

al. welcome your inquiry. 
“tp 
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rib- 
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rho 
$2 
ing 
ith 
ed 
» is 
Es 
ron- 

Development testing 
‘Qualification testing 
‘Production testing 

jery 


ore ‘Inspection testing 


10 ‘Reliability planning, 
evaluation and c 


| ‘Assistance in perfecting 
00; «Independent evaluation LARDYNE 
me «Approved LO, clean and 
~ Street Gillespie Field 
4 Dia} Hickory 4-TEST ‘or HL.2-1693”. 
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NEW PRODUCTS 


WIDE TEMPERATURE 
RANGE TEST CHAMBER 


by American Research 
Corp. is designed to simu- 
late space conditions at any 
temperature and altitude up 
to 150,000 ft. Chamber pro- 
duces temps ranging from 
—100° F. to 41000° F. by 
radiation from all six sides 
and by convection to simu- 
late true, high altitude con- 
ditions around test speci- 
men. The gradient is claim- 


For More Information 


DUAL CHAMBER 
SUB ZERO 
CHILLING MACHINE 


Model $U2-80-4 by Cincin- 


nati Sub Zero Products al- 
lows testing or processing 
by operators located on 
both sides of the line. Each 
has access to a separate 
and individually controlled 


chamber, permitting two 
products with differing 
temperature requirements 


to be processed simultan- 
eously. The chambers range 
down to -100° F. with cas- 


ed to be held to +5° F. The 
chamber has a free test 
space of 64 cu. ft., and is 
equipped with mechanical 
refrigeration capable of dis- 
sipating a heat load at the 
rate of 7500 watts at —70° 
F. View window in door can 
be used throughout the top 
temp range. Controls, re- 
corders and penetrations 
supplied to customer specs. 


Circle EQ RSC #5 


cade refrigeration systems 
and have thermal capaci- 
ties of 500 BTU/hr at the 
minimum temperature. Gal- 


vanized interiors measure 
12” x 24” x 17” deep, have 
two adjustable shelves, 11.” 
access ports and full open- 
ing doors. The entire unit 
measures 46” x 46” x 32” 
wide, is portable on four 
swivel rubber casters, and 
requires 230v 60c 


For More Information Circle EQ RSC #6 


LOW-COST PORTABLE 
VIBRATION TESTER 


called the Rotocon by Roto- 
test Laboratories, Inc., is 
intended for quality control 
analysis by plant personnel 
for exposing assembly de- 
fects or substandard parts 
of missile-borne components 
and equipment. Completely 
furnished and adjusted at 
the factory, it provides at 
the flip of a switch, a fun- 
damental output vibration of 
50 cps and overtones at pre- 
determined multiples. A 
timer automatically turns it 
off after appropriate length 
of time. Unit features low 
operating and maintenance 
cost, simple data take-off 


For More Information 


TEMPERATURE 
CALIBRATION 
CHAMBER 


Model 6L-A220 by Harris 
Retrigeration Co., combines 
precision control with large 
thermal capacity. New 
standards are claimed for 


and excellent sound proof. 
ing. It is claimed that six 
feet from the machine legs 
than 75 db of noise can be 
detected. 


Circle EQ RSC #7 


accuracy in temperature cal 
ibration. Point control of 
+-.1°C. in repeatability, 
speed of response and on- 
otf differential plus temp 
erature variation of less 
than 1°C. are provided. The 
single-chamber, 6 cu. ft. cab 
inet has a range from —20° 
C. to —85° C. and can re 
cover completely in 10 min- 
utes with 1000 BTU load at 
C. Two blowers for 
positive air circulation 
Door can accommodate 4 
wide variety of fixtures and 
jigs for holding parts under 
test. Door, cabinet trim 
drip tray and interior are 
all stainless steel. Unit is 
protected against high pres 
sure build-up or loss of re 
frigerant in a power failure. 


For More Information Circle EQ RSC #8 


LOW COST, LOW-HIGH 
TEMP. CHAMBER 


Econ-O-Line by Associated 
Testing Laboratories is an 
economical chamber using 
liquid CO, and spanning a 
range of -100° F. to +350° 
F., +2°. It has a stainless 
steel, heliarc welded inter- 
ior, 14” x 14” x 14”, and a 
heavy steel enamel finish 
exterior. A twoinch port 
and plug is provided for 
leads and tubing. Priced at 
$735, it has an optional 
viewing window for $100 
additional. 


For More Information Circle EQ RSC #9 
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PRODUCTION LINE 
TRANSPORTATION 
sIMULATOR 


Model 400-SVMC-3.5 by 
LA.B. Corporation produces 
gmchronous circular mo- 
tion in a vertical plane to 
duplicate typical weaving, 
bumps, jars and accelera- 
tions of freight cars and 
trucks. Capacity of 400 lbs. 
enables a manufacturer to 
conduct the equivalent of 
a cross-country test on his 
product or packaging in one 
hour at the factory. Oper- 
ates at fixed displacement 
of 1”. With speeds from 150 
to 300 rpm, it can develop 
slightly over 1 g. The vari- 
able speed drive units are 
self-contained within a 31” 
x 37” base frame below a 


MINIATURE GAS-DAMPED 
ACCELEROMETER 


| 


i 
Model GMB by Genisco, 
Inc, has an exceptionally 
constant damping output 
over a temperature range of 
-100° F. to +300° F. Out- 
put through a low noise 
vire-wound potentiometer 
in ranges from +1 to +30 
gs is said to be accurate 
within +1% for linearity, 
hysteresis and _ resolution. 


SIMPLE, HAND-HELD 
GAUSSMETER 


Model G/M-50 by Wrisley 
Engineering, Inc., measures 
stray magnetic field at crit- 
al specimen locations in 
conjunction with  electro- 
iynamic vibration systems. 
Small, rugged and _ inex- 
Mensive, it requires no pow- 
supply, electronics or ex- 
‘mal connections. Accu- 
faey claimed is better than 
+10% of the full 50 gauss 
wale. Weighs about 6 oz., 
8 slightly bigger than a 
locket watch. Price: $31.75. 


1” thick plywood table, 36” 
x 42”. Overall height is 14”. 
Frequency range is 2.5 to 5 
cycles per second. Powered 
by % hp, 220/440 3-phase 
60c 1750 rpm motor. Con- 


tinuously indicating AC 
type tachometer, interval 
timer and bypass switch op- 
tional. 


For More Information Circle EQ RSC #10 


Frequency response is flat 
within +5% to .4 of the nat- 
ural frequency, and cross 
axis sensitivity is rated at 
not over .02g per g. Single 
cantilever spring supports 
the mass and provides high 
sensitivity along the sens- 
ing axis but resists loadings 
on the non-sensitive axes. 
Spring and seismic mass 
force gas through controlled 
leakage path providing con- 
stant damping over temp 
range. Unit is compact — 
14%” square by 21%,” long — 
and light—5 oz. It is her- 
metically sealed, will with- 
stand vibration of 10 gs to 
2000 cps and shock of 50 
gs and has a life in excess 
of 2 million cycles. 


For More Information Circle EQ RSC #11 


For More Information Circle EQ RSC #12 


ENVIRONMENTAL TESTING 


AT THE 
“CROSS-ROADS OF THE NATION” 


An independent testing laboratory with 
complete facilities for testing your products 
to requirements of Government and Indus- 
trial Specifications. 


e Vibration e Humidity 
e Acceleration e Salt Spray 
e Temp. Altitude e Sand & Dust 


High Temperature ¢ Mechanical Shock 
Low Temperature e Fungus Resistance 
Temperature Shock Radio Interference 


LAMBERT ENGINEERING COMPANY 
Research & Testing Laboratory 


1100 Macklind Ave. St. Louis 10, Mo. 
Phone: Mission 7-3488 


in 


A NEW QUALITY SEAL 
_ FOR QUALITY EQUIPMENT 


The Environmental Equipment Institute was founded 
by men of vision and integrity who realized a need for 
the exchange of ideas in the field of environmental test 
chambers and equipment. This is an invitation for your 
company to join the EE! so that your equipment can 
bear this seal of guaranteed quality. 


Write today for our new 
brochure which gives com- 
plete details and our latest 
membership list. 


Environmental Equipment Institute 
9 Spring Street 
Princeton, New Jersey 


41 


oof. 
six 
less 
* 
cal- 
lity, j 
é 
less 
The = 
cab- 
_20° 
Te 
min- 
d at 
for 
tion 
le 
and 
nder A 
trim ' 
it is 
pres 
f re 
lure. 
wi 
/ 
Ve 
OO 
rl 1960 
rly | = 


NEW PRODUCTS 


WALK-IN 
ENVIRONMENTAL 

TEST ROOMS 

in a new line by Labline, 
Inc., have the unusual fea- 
ture of being constructed in 
panel form and _ shipped 
knocked down for easy ac- 
cess through narrow door- 
ways. Rooms come in a 
number of stock sizes, are 
easily assembled and 
come in two temperature 
ranges: ambient to +140° 
F. and 0° to +140° F., with 
accuracy within +1°. Con- 
structed of heavy-gauge 
aluminum inside with cor- 
rugated aluminum floor 
plates, rooms have an in- 
side working height of 7 
feet. Other available di- 
mensions are 6’ x 6’, 6’ x 8’, 


6’ x 10’, and 6’ x 12”. All 
have a 12” square viewing 
window, fluorescent light- 
ing and lifetime lubricated 
exhaust fans and adjustable 
shelving. 


For More Information Circle EQ RSC #13 


HIGH SPEED VACUUM 
1ON PUMP 


Model PDV-30 by Consoli- 
dated Vacuum Corporation 
is the first in a new line 
called DriVac, designed to 
achieve a higher ratio of 
pumping speed per unit vol- 
ume and more stable pres- 
sure. Claimed speed is five 
times faster, size for size, 
than any other vacuum ion 
pump. Speeds per second of 
25 liters for air, 8 for ar- 
gon, 28 for methane and 15 
for hydrogen, remain con- 
stant over the entire pres- 
sure range without any sat- 


For More Informatio 


RUGGED ELECTRICAL 
VACUUM GAUGE 

Model SP-3 by Hastings- 
Raydist, Inc., is said to be 
the first to cover the range 
of 10-200mm Hg absolute. 
It offers direct pressure 
readings through a rugged 
thermopile, unaffected by 
atmospheric changes or ex- 
posure. Freedom from out- 


For More Information 
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uration or falling off with 


time. A “sputtering cath- 
ode” provides three-elec- 
trode construction to en- 
hance speeds and eliminate 
pressure surges. Pressures 
down to 1 x 10-10 mm Hg 
can be obtained. The stain- 
less steel pump will with- 
stand 450°C. baking tem- 
peratures. Pump, magnet 
and power supply occupies 
only 18 sq. in., stands 8 
inches high and weighs less 
than 90 pounds. Priced at 
$1630. 


Circle EQ RSC #14 


gassing, system contamina- 
tion, corrosion and rust is 
obtained by use of a noble 
metal thermopile and nickel 
plated tube. The clear dial 
face is exponentially cali- 
brated, giving 15-30 center- 
scale readings. 


Circle EQ RSC #15 


ADVANCED 

CHAMBER FOR 
SEMICONDUCTORS 

Model WF-12-1254400 by 
Webber Manufacturing Co., 
Inc., is said to remove 7,270 
BTU from product load in 
15 minutes with cascade 
condenser mechanical re- 
frigeration. Intended for R 
& D on dentritic semicon- 
ductors and other applica- 
tions requiring precise and 
accurate controls, the cham- 
ber can lower a 90 lb. load 
from +355° F. to —85° F. in 
29 minutes, and reverse the 
change in similar time. 
Full range is —125°F. to 
+400°F. Stainless steel in- 
terior, 44” x 24” x 19”, is 
pressure tight and has con- 
trolled nitrogen flow. In- 


strumentation is program 
med, visible, indicating, ad- 
justable, and recording. Se- 
lector switch indicates tem- 
perature of product load, or 
three additional tempera- 
ture zones. 


For More Information Circle EQ RSC #16 


HIGH TEMPERATURE 

INDICATING CONTROL 

Type E36N by United Elec- 
tric Controls Company is a 
compact remote bulb in- 
strument with a _ double- 
pointer single scale ranging 


from 100° to 1000° F. Suited 
for ovens and test equip 
ment. Available three 
models with three sensing 
bulb styles. 


For More Information Circle EQ RSC #17 


COMBINED TEMP.— 
VIBRATION TEST 
CHAMBER 


Model FBV-83-3 by Conrad, 
Inc., has a hydraulic hoist 
for various shaker heights 
and can accommodate ver- 
tical or horizontal vibrator. 
Vibration access ports are 
sealed with a flexible sili- 
cone diaphragm during vi- 
bration test or are plugged 
when temperature only is 
being used. Temp ranges 
are —100° to +300° F. or, 
on order, +100° to +500° F. 


For More Information 


* 


Interior size is 26” x 26” 
24” deep. Various diameter 
conduit ports up to six 
inches are available, as are 
gauges for the Freon 13 
Freon 22 refrigeration sys 
tem, and indicating or re 
cording controllers. Mount 
ed on heavy-duty 5-inel 
wheels with locks, the 
chamber can be adapted 
readily for use above a slip 
pery table. 


Circle EQ RSC #18 
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EXPLOSION-PROOF 
TEST CHAMBER 
Model X3050 by Itemco, Inc., 
is designed for tempera- 
tures to 200° F. and alti- 
tudes to 100,000 ft. Door 
and body are certified to 
withstand 300 psi explosive 
force, obtained by igniting 
propane gas or high octane 
gasoline, and are said to 
withstand 450 psi under hy- 
draulic test. Multipoint 
switch provides sequential 
step operation. A sampling 
chamber permits ignition 
checking without destruc- 
tion of the main test cham- 
ber atmosphere prior to op- 
erational tests. The cham- 
ber is completely equipped 
with temperature, altitude 
For More Information 


SELF-ELEVATING TEMP.- 
VIBRATION CHAMBERS 

Series TE-100 by Wyle Man- 
ufacturing Corp., test mis- 
sile and aircraft compon- 
ents at high and low tem- 
peratures in conjunction 
with vibration along all 
three axes. Optional hy- 
draulic lift positions cham- 
ber over vibration exciters 
or oil-film vibration slip 
tables. Bottom of chamber 


For More Information 


and fuel mixture controls, 
along with relief valves that 


automatically compensate 
for altitude. Meets MIL-E- 
5272-C specs. 


Circle EQ RSC #19 


has holes’ patterned to 
match vibration heads, and 
the whole bottom panel 
may be removed for use 
over slip tables. One entire 
side is hinged for access, 
and additional ports provide 
access for instrumentation, 
specimen actuation lines or 
slip plates. 
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FAST PULSE CAMERA 
FOR VIBRATION 
TESTING 

Model 370 by Chadwick- 
Helmuth Company operates 
at 30 frames per second, al- 
most double C-H’s previous 
record-speed 16mm model. 
For vibration test movies, 
auxiliary SLIP-SYNC equip- 
ment permits slow motion 
recording of cyclic events 
at 10,000 cps. Equipped with 
a shutter for conventional 
pulse camera work, it can 
be quickly changed to open- 
shutter operation with 


For More Information 


* 
PORTABLE PRECISION 
TEMPERATURE 
CHAMBER 


Model 7000A by Delta De- 
sign, Inc., for rack-mounted 
electronic equipment in 1914 
x 11 x 15-inch stainless 
steel interior. Said to pro- 
vide very accurate tempera- 


slaved strobe lights.- Unit 
holds 100 ft. of film. Price 
with lens, $1,850; SLIP- 
SYNC accessory about 
$2,000. Delivery, 30-60 days. 
Circle EQ RSC #21 


ture controls. Can make pro- 
longed runs from -100°F. to 
+500°F. with stability with- 
in %°F. achieved by a 
thermocouple and a pre- 
cision meter-relay. Optional 
auxiliary timer can be pre- 
set for automatic hot-cold 
cycling through the cham- 
ber’s range. Aluminum cab- 
inet, finished in gray 
crackle, has Pyrex window 
and port for feed-through 
connectors. Cooling is by 
liquid co,. 
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BEMCO INC. 


BEMCO BUILDS 


THEM BIG 


11631 VANOWEN STREET 


builds 
them 


All sizes for any test work with temperature, 
pressure, vacuum, sand and dust, salt spray, 
explosion, sunshine, rain, humidity, fungus, 
and combined environments. 


NORTH HOLLYWOOD, CALIF. 
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NEW PRODUCTS 


HIGH VACUUM 
SYSTEMS: 

LOW PRESSURE, 
FAST PUMP 


Models LC1-14B and LC1- 
18B by Consolidated Vac- 
uum Corporation produce 
ultimate lows of 2 x 10-6 mm 


For More Information 
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PORTABLE HOT-COLD 

TABLE TOP CHAMBER 

by Electric Hotpack Com. 
pany, Inc., provides quick 
test of single subassembly, 
leaving larger chambers 
free for long range test pro- 
grams. Range —100° to 
+400° F., +1° over the full 
range, High velocity blow- 
er disperses co,, producing 


Hg. The first model has a 
14-inch Pyrex chamber and 
reaches a working pressure 
of 5 x 10-4 mm Hg. in 3 
minutes with a 4-inch PMC 
diffusion pump and a 13- 
cfm mechanical roughing 
pump. The other chamber, 
18-inch diameter, can reach 
1 x 10-4 in 5 minutes with a 
6-inch diffusion pump and 
the same roughing pump. 
The assemblies are built in- 
to steel cabinets with re- 
movable vented panels, giv- 
ing quick access to the 
pumping system and elec- 
tronic circuits. Many op- 
tional accessories are avail- 
able. 
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minimum temp in minutes. 
Controls include indicating- 
controlling thermostat and 
high-low wattage switch. 
Lift-out drawer has thermo- 
couple openings for moni- 
toring during tests. Baked 
enamel finish with stain- 
less steel interior. 


For More Information Circle EQ RSC #24 
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PRECISION CENTRIFUGE 
WITH MINIMUM DRIFT 


Model A931 by Genisco, Inc., 
subjects ultra sensitive ac- 
celerometers, inertial plat- 
forms and guidance system 
components to very accur- 
ate accelerations in discrete 
steps. Long-term drift 
claimed is less than one 
part per million per week. 
RMS deviation from aver- 
age angular velocity cal- 
culated at less than one 
part in 50,000. Range from 
.5 to 20 gs (25 to 180 rpm) 


For More Information 


and arm angular velocity 
is variable in 10 steps. Mag- 
netic pulse system monitor- 
ed on an electronic counter 
measures speed. Capacity: 
25 Ibs., in a 12” cube. Com- 
plete unit consists of ro- 
tating arm in an aerodynam- 
ically-clean housing, elec- 
tronic radius comparator 
which translates into speed 
any arm radius variation, 
and an electronic control 
rack. 
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PORTABLE YIBRATION 
TEST SYSTEM 


Model LCM 1200 by LCM 
Engineering features a hor- 
izontally moving’ shake 
table, push-pull driven and 
supported on air bearings. 
The air stiffly confines the 


action of the table in all 
directions except the axis 
of excitation. Primarily de- 
signed for production test 
of such small components 
as transistors, vacuum tubes 
and relays, the system can 
also be furnished for r & d 
or accelerometer calibration, 
Accessory equipment per- 
mits automatic program- 
ming to meet Mil-Std 202A, 
Method 204. Systems with 
50 force pounds rated out- 
put are available in sweep 
frequency ranges of 5 cps to 
5 ke or 20 cps to 20 ke, or 
may be modified to custom- 
er requirements. 


For More Information Circle EQ RSC #26 
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MULTIPURPOSE ULTRA 
LOW TEMPERATURE 
CHAMBER 

Model A-120-5 by Cincinnati 
Sub Zero Products is adapt- 
able to metallurgical appli- 
cations or special test re 
quirements. A _ convection 
fluid can be used for pro- 
duction chilling of small 
parts or mechanical air con- 
vection used with an air 
circulator in the lid when 
special testing requires min- 
imum temperature variation 
and close temperature con- 
trol. Completely portable on 
four swivel casters, it has 
an operating range from 
+70° down to —130° F. Ex- 
terior dimensions are 40” x 
32” x 44” high, with inter- 
ior, 30” x 18” x 16” deep. 
Construction all-steel 
unitized and the exterior is 
grey lacquer. Requires 230v 
60c single phase. Maximum 
operating efficiency at nom- 
inal cost is provided 


For More Information 


DIRECTIONAL AIR- 
ALTITUDE-TEMPERA- 
TURE TEST CHAMBER 


through a cascade refrigera- 
tion system. Accessory fea- 
tures include a_ window, 
lights, indicating-recording 
controller, and heaters for 
hi-temp tests. 


Circle EQ RSC #27 


by American Research Cor- 
poration provides true ver- 
tical air flow on the test 
piece in one direction only, 
air returning to the top of 
the walk-in chamber via 
a rear plenum. In free test 
space of 4’ x 4’ x 714” high, 
chamber simulates altitude 
to 100,000’ and higher and 
temperatures from —100° to 
+350° F. Unique feature is 
a small, reach-in side door 
which makes it possible to 
check the test piece quickly 
between cycles without op- 
ening the main door. 


For More Information Circle EQ RSC #28 
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PORTABLE 
REFRIGERATED 
BATH 


Magni-Whirl 
Electric Co., equipped with 


by Blue M 


For More Information 
* 

VIBRATION TEST 
SYSTEMS 
Series 80 by Unholtz-Dickie 
Corporation permit starting 
with 1,350-lb. system and, 
as force requirements in- 
crease, adding amplifiers or 
purchasing a large ampli- 
fier to produce 2,500 Ibs. or, 
with an even larger exciter, 
5,000 lbs. The systems are 
said to be fully competitive 
in performance and total 
cost at each step of the 
expansion. Four systems 
are available in the series, 
all with shaker, amplifier 
and control cabinet, plus 

For More Information 

STRESS TRIAL OVEN 
by Electric Hotpack Com- 
pany, Inc., permits continual 
heating of test materials 
during stress measurement 
trials through a_ tempera- 
ture range of 35° C. to 150° 
C. Accuracy claimed is +.5° 
C. Unit rolls in and out of 
ttress tester, has ceiling 
and floor openings for 
stress tester jaw clamps. 
Includes wattage selector 
Switch, automatic thermo- 
stat over-temperature cut- 
off and remote recorder. 
Heat distribution by forced 
air circulation. 


For More Information 
RANDOM VIBRATION 
CONTROL SYSTEM 
Model 1011 by Genisco, Inc., 
isa versatile instrument to 
apply and accurately con- 
trol random vibration in 
combination with any pow- 
er amplifier and electrody- 


For More Information 
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Power-O-Matic 60 saturable 
power reactor control, has 
built - in overtemperature 
protection. Range: 0° C, to 
100° C. using stable fluids 
and 5° C. to 100° C. with 
water. Control has no con- 
tacts, moving parts or aux- 
iliary mechanisms to wear, 


burn or are. Automatic 
compressor pump down 
evacuates system; below 


ambient refrigeration sys- 
tem permits compressor to 
run continuously. Double- 
wall type construction (18- 
8) stainless steel. Inner 
tank heliarc welded. Ball 
béaring casters for mobil- 
ity. Mercury-type thermo- 
meter provided. 
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* 

various accessories. Con- 
trols can be automatic or 
manual. The deluxe sys- 


tems have automatic fre- 
quency cycling will 
sweep the frequency range 
at an adjustable rate, re- 
versing at settable highs 
and lows, maintaining con- 
stant table displacement in 
the low ranges and switch- 
ing to constant acceleration 
in the higher ranges. Axial 
resonance is above 3,000 cps 
in the shaker, which is the 
same for all four systems. 
Circle EQ RSC #30 
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namic shaker. It can also be 
used as a signal generator 
and monitoring device to 
provide shaped or compen- 
sated power distribution for 
amplifiers to drive high in- 
tensity sound testers. 
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COMBINED 


- temperature, altitude, humidity 
ranges to your requirements 


- vibration in any plane 


- may be designed to accommo- 
date existing vibration 
equipment 


«may be used with or without 
vibration 


Murphy & Miller Series LTUV Environmental 
Test Cabinets are complete, self-contained units 
incorporating advanced design and operating 
features to provide users with an efficient, 
trouble-free test medium. The LTUV Cabinet 
may be used with or without the vibrating unit. 
Stainless steel test space, indicating type con- 
trols and optional equipment like cabinet self- 
elevation, recorder controllers, programmers with 
automatic percentage capacity control make 
these Cabinets the preferred test units used by 
discriminating researchers. 


Write for complete details on this and other Murphy & Miller 
Environmental Test Equipment. 


murphy & miller,inc. 
600 West Taylor Street 
Chicago 7, Ilinois 
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LITERATURE FOR ENVIRONMENT... 


Endevco Corporation, Pasadena, Calif., 


describes its new doughnut-shaped 
accelerometer, Model 2221, which 
ean be screw-mounted or cemented 
in odd corners or next to bulkheads, 
in a two-color foldup bulletin 
(Circle EQ RSC #38). It also offers 
a three-page technical pamphlet, 
ring-punched, on its unique, sub- 
miniature transistorized amplifier. 
Frequency response charts and 
typical circuitry are included. (Cir- 
cle EQ RSC #39). Endevco alse 
gives details of its Dyna-Monitor 
system for monitoring and amplify- 
ing vibration, shock, pressure and 
force signals in a third bulletin. 
(Circle EQ RSC #40). 


Industrial Acoustics Company, New 


York, has published new data on 
acoustical and structural character- 
istics of reverberant rooms for 
measuring total sound power, out- 
put of equipment, sound power 
level comparisons and absorption 
coefficients. The data includes typ- 
ical applications and ready refer- 
ence charts (Circle EQ RSC #41). 


Tenney Engineering, Inc., Union, 


N. J., offers a six-inch plastic ruler 
to engineers, without charge, show- 
ing the 1959 ARDC atmosphere 
table relating pressures and tem- 


~ PRECISION CONTROL + SUPER THERMAL CAPACITY — 


peratures up to two million feet. 
(Circle EQ RSC #42). Tenney also 
has a one-page flyer highlighting its 
new hyper-environmental space sim- 
ulator which ranges up to a half- 
million feet and 1200° F. Other un- 
usual chambers, including one for 
the man-in-space program are also 
illustrated and described briefly. 
(Circle EQ RSC #43). 


Barry Controls, iInc., Watertown, 


Mass., has a four-page brochure on 
its much-discussed RIGIDAMP sys- 
tem of controlling vibration by lam- 
inates or cell-insert construction. 
In non-technical language it ex- 
plains the theory of the system and 
shows product application. (Circle 
EQ RSC #44). Barry also offers 
literature on the specifications and 
capabilities of its VARIPULSE 
shock testing machines (Circle EQ 
RSC #45); giving details and os- 
cillograms on its popular Type 16750 
shock machine (Circle EQ RSC 
#46); and single page spec sheets 
on its all-direction shock and vibra- 
tion isolators, Series 5200, (Circle 
EQ RSC #47) on its miniature Ball- 
mounts, Series 275, 302 & 372 (Cir- 
cle EQ RSC #48), and on its pow- 
erful Cupmounts, Series 1000, (Cir- 
cle EQ RSC #49). 


with New Harris Temperature Calibration 


Point control of +.1° C. in repeatability, speed of response, 
and on-off differential is provided by this new Harris 
Environmental Chamber, Model 6L-A2-20. 6 cu. ft. chamber 
with temperature variation of less than 1° C. Temperature 
range of —20° C. to —85° C. Complete recovery in ten 
minutes with 1000 BTU product load at —65° C. 

Air circulation positively controlled by two blowers in 
a specially designed plenum chamber. Door accommodates 
a wide variety of fixtures, or may be inexpensively modified 
for any requirement. Door and cabinet trim, drip tray, and 
interior all of #304 stainless steel. 

Machine fully protected against high pressure build-up 
or loss of refrigerant should electric power or water fail. 
Starts automatically when services are restored. 

Users report that this machine is setting new standards 
for accuracy in temperature calibration. Write to see how 
it can do the same in your plant. 


312 River St., Cambridge 39, Mass. 


MEMBER OF ENVIRONMENTAL EQUIPMENT INSTITUTE 
Pioneer in refrigeration service, engineering, and manufacturing since 1934. 


Pure Carbonic Company, New York, 


offers a 24-page ring-punched book- 
let on carbon dioxide. Liberally il- 
lustrated, it traces its early history, 
explains its manufacture in the gas, 
liquid and solid forms and outlines 
various types of supply systems and 
applications, along with accessory 
equipment and controls. (Circle EQ 
RSC #50). 


Consolidated Vacuum Corporation, 


Rochester, N. Y., has prepared a 
well-illustrated six-page Bulletin 8- 
15 on its line of oil-sealed rotary 
vacuum pumps which apply the 
building-block principle to attain 
speeds that increase uniformly from 
size to size. Tables of condensed 
data and dimensions are included 
(Circle EQ RSC #51). In Bulletin 
4-1, CVC describes a series of new 
vacuum equipment and accessories, 
including a four-inch pumping sys- 
tem, auxiliary leak test station, 10- 
port manifold system and cathode 
ray tube aluminizer (Circle EQ 
RSC #52). 


Cardox Division of Chemetron Corp- 


oration, Chicago, explains the ad- 
vantages of carbon dioxide systems 
for fast cooling and absolute con- 
trol in a new booklet featuring pic- 
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tures and diagrams of principal 
methods of use. (Circle EQ RSC 
#53). 

MB Electronics, New Haven, offers an 
“optical wedge,” a pressure sensi- 
tive sticker, which, when affixed to 
an object under vibration test, helps 
to measure displacement (Circle EQ 
RSC #54). 

Unholtz-Dickie Corporation, Hamden, 
Conn., has a 14-page bulletin de- 
scribing shakers, power supplies, 
controls and accessories of systems 
from 1,250 to 2,500 pounds gener- 
ated force, developing up to 100 g. 
The Series 80 features the building- 
block concept of starting with a 
low-priced model with manual con- 
trols and 850 pounds rated force 
which can be expanded to 2,500 
pounds as need develops. (Circle 
EQ RSC #55). 

Cincinnati Sub Zero Products, Cincin- 
nati, describes and illustrates its 
large capacity production chilling 
equipment for environmental test- 
ing and other purposes in a new 
bulletin. Specifications are given on 
temperature ranges, thermal capaci- 
ties, dimensions and other data for 
various models. (Circle EQ RSC 
#56). 

Hastings-Raydist, Inc., Hampton, Va., 
has a six-page folder showing its 
principal heated thermopile vacuum 
gauges and giving ranges and spe- 


cial features of each model. It also 
describes the principle of operation 
and construction of the gauges. 
(Circle EQ RSC #57). 

* 


National Research Corporation, Cam- 
bridge, Mass., offers a quick run- 
down on its new space vacuum lab- 
oratory in an illustrated technical 
data sheet. Its chambers can simu- 
late orbit altitudes in excess of 500 
miles. (Circle EQ RSC #58). 

* 

Chadwick-Helmuth Company, Monro- 
via, Calif., has printed data avail- 
able on appliction of its 16mm pulse 
camera to slow-motion movies of 
destructive resonances in vibraiion 
tests. (Circle EQ RSC #59). 

* 


Consolidated Electrodynamics Corp., 
Pasadena, Calif., offers a. 16-page 
general catalog on its transducers, 
accelerometers galvanometers, cer- 
amic and precision optical products. 
(Circle EQ RSC #60). 

* 


B & K Instruments, Inc., Cleveland, 
present a detailed and _ technical 
analysis of the automatic recording 
of amplitude density curves of non- 
periodic noise in a 20-page pocket- 
size booklet. (Circle EQ RSC +61). 


Directory of GSE 
Agencies Published 

A revised edition of a directory ef mil- 
itary agencies responsible for developing 
missile ground support equipment is 
available through the Office of Technical 


EXCLUSIVELY ON 


* Easiest Access to Specimen and 
Instrumentation 
* Minimum Wow and Drift Through 
High Inertia Design 
* Heavy Steel Construction Through- 
out for Maximum Safety 
* Electrical Slip Rings 
* Capacities to 15,000 G Pounds, 
92 Inch Diameter 


4700 San Pabio Avenue « Oakiand 8 « California 
ATTENTION: Openings now for Qualified Engineers— for Design and Sales 


ELECTRONIC SPEED CONTROL 
RUCKER SMALL CENTRIFUGES 


The new electronic speed control circuit—an exclusive feature on 
Rucker Series | Centrifuges, provides: Digital Control Setting: Only one 
setting required to reach any desired speed * Programmed Sequence or 
Remote Operation * G Rating Repeatability * Dependable, Quiet Op- 
eration * Fast Test Cycle * Automatic or Programmed Dynamic Braking 


OTHER RUCKER FEATURES: 


* 90° Specimen Rotation During 
Operation (Procedure | under 
MIL-E-5272A) — (Optional) 

*® Wave Guides for all Applications 
(Optional) 

* Closed Circuit TV (Optional) 

© Hydraulic-Pneumatic Rotary Joints 
(Optional) 


Since 1941 


COMPANY 


| July 1960 


RICKER SERIES TO AND 20 CENTS 
SLE .W TH 
OUND: AND DIAMETERS TO 


Services, Business and Defense Services 
Administration of the Commerce Depart- 
ment. The publication, PB 161535, costs 
50 cents. 


Calculations Made Easy 


to simply calculations of both sinusoidal 


and random vibration levels. The rela- 
tions between displacement, velocity and 
acceleration can be determined precisely 
by rotating a wheel. Given the frequency 
and one function, an engineer can obtain 
the magnitudes of the other two. (Circle 
EQ RSC “C”.) 
Cryogenic Conference Aug. 23-25 
The 1960 Cryogenic Engineering Con- 
ference, co-sponsored by the National 
Bureau of Standards and the University 
of Colorado, will be held in Boulder, Col., 
Aug. 23-25. 
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ENVIRONMENTAL BUSINESS... 


Shamroth, Bruskrud 
Take Over EEI Helm; 
New Seal Is Adopted 


Jack Shamroth, president of the Ameri- 
can Research Corporation, Farmington, 
Conn., was elected president of the En- 
vironmental Equipment Institute at the 
annual meeting in Los Angeles in April. 

(For a statement of Mr. Shamroth’s 
views on the role of the EEI, see “Post 
Seripts.”) 

At the same 
time, the mem- 
bers of the EEI, 
trade _associa- 
tion of the en- 
vironmental in- 
dustry, clected 
Warren R. Bru- 
skrud, president 
of Bemco, Inc., 
North Holly- 
wood, Calif., as 

Shamroth executive 
president, and named the following io 
the executive committee for the 1960-61 
year: 

Monroe Seligman, president of Tenney 
Engineering, Inc., Union, N. J.; Richard 
B. English, executive vice president, 
Murphy & Miller, 

Inc., Chicago, and (iy 
E. S. Brown, presi- | 
dent, Standard Cab- 


Dr. George D. 
Wilkinson was re- 
appointed general 
manager of the 
EEI, with offices at 
9 Spring Street, 
Princeton, N. J. 

Mr. Shamroth, the new president, is a 
veteran of nearly two decades in the en- 
vironmental industry. He succeeds Char- 
les C. E. Harris, president of Harris Re- 
frigeration Co., Cambridge, Mass. Elec- 
tion as executive vice president places Mr. 
Bruskrud in line for the presidency next 
year. 

In other actions at Los Angeles, the 
Institute backed a move to set up a 
standard environmental terminology (EQ, 
April, 1960, Pg. 8), named an awards 
committee consisting of Alexander New- 
man, president of the Hudson Bay Co., 


Bruskrud 
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Chicago, chairman: Mr. English and 
Angelo Lazzara, vice president, Blue M. 
Electric Co., Blue Island, Ill., planned an 
intensified membership program, author- 
ized an advertising campaign and adopted 
2 new emblem. 

Seal of Approval Program 

The emblem plays a part in the EEI's 
seal of approval program, an original 
major undertaking of the group. Its 
purpose, according to Dr. Wilkinson, is to 
“let purchasers know that they can buy 
our products with confidence” and that 
of non-members, too, “because the speci- 
fications set forth by EEI members are 
standards of comparison.” 

Before a company can become a mem- 
ber, the seal of approval program re- 
quires that it satisfy the EEI on three 
counts: 

(1) That it has a successful record of 
at least two years as a manufacturer of 
environmental equipment. 

(2) That it has engineers and technic- 
ians capable of producing the equip- 
ment to be sold. 

(3) That it has sufficient financial 
backing to be able to make good on 
guarantees and warranties. 

How the Program Works 

When a customer thinks an EEI mem- 
ber has sold him faulty equipment, his 
first step is to complain to the vendor. 
Such complaints usually clear up the 
misunderstanding, according to Dr. Wilk- 
inson, but in a few cases, customers who 
felt they did not receive satisfaction from 
the local representative of the manu- 
facturer have contacted EEI headquarters. 

“In accordance with our procedure,” 
Dr. Wilkinson added, “I relayed the com- 
plaints to the members in question. In 
every case where this occurred, the vendor 
settled the matter to the complete satis- 
faction of the customer. In each case, the 
original difficulty was based on a mis- 
understanding, or resulted from faulty 
communication. The good offices of EET 
were sufficient to solve the problem.” 

The program provides, however, for 
additional steps to be invoked if neces- 
sary. The general manager may appoint 
an investigating committee of at least 
three members—not including the one 
involved in the complaint, and the com- 


mittee may go so far as to inspect the 
equipment in dispute. 
Persuasion is Next Step 

Then it would try persuasion to bring 
about an agreement. This failing, the 
committee can make a formal finding 
and, if the EEI member were deemed at 
fault, it can specify what he must do t 
make good. 

Should the member remain adamant, 
the case would go to the EEI exccutive 
committee, which can make its own find. 
ings and recommendations. \ member 
who still would not make good would be 
dropped from the EEI. 

“The customer,” Dr. Wilkinson points 
out, “is, of course, not bound by the ac 
tion of the investigating committee. 
Should the committee find against him, 
he would have the satisfatcion of know- 
ing that his case has been judged by 
reputable competitors of his vendor. If 
he disagrees with the committee, he, like 
the vendor, can take the matter to the 
cxecutive committee of the Institute. 

Final Steps Never Invoked 

“No customer has ever had occasion to 
invoke the last two steps of the procedure. 
I do not think I shall ever appoint an 
investigating committee. Both the mem 
bers of EEI and their customers are re 
sponsible parties, and I feel that re 
storing communications between them 
will always be sufficient to solve their 
problems. 

“It is important to point out that EEl 
is a trade association in which member 
ship is voluntary. For this reason, the 
force behind the seal of approval pro 
gram must be persuasive. EEI cannot 
force a member to take any steps he is 
not legally obligated to take. On_ the 
other hand, no manufacturer would will: 
ingly risk being censured by his competi 
tors.” 


A First at Rototest 


Rototest Laboratories, Lynwood, Calif., he 
installed the first independent laborator 
random vibration facility utilizing the late# 
ling analyzer-equalizer system. Unknown vw 
iations can be analyzed at a glance at 
spectrum shifts equalized while the test is * 
progress. (Circle EQ RSC “H.”) 
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Ling-Altec, Barry 
Plan Merger Moves 


Two major companies in the environ- 


mental industry are in the midst of 
merger actions. 

Ling-Altec Electronics, Inc., leader in 
the field of vibration and acoustics, is 
planning a consolidation with Temvo 
Aircraft Corp., to form Ling-Temco Elec- 
wonics, Inc. 

Barry Controls, Inc., manufacturer of 
shock testing equipment and shock and 
vibration isolators and suspension  sys- 
tems for defense and sonsumer products, 
has moved to merge with The Wright 
Line, Inc., to form the Barry-Wright 
Corporation. 

Final decision on both merger actions 
row rests with the stockholders of the 
espective companies. 
ling Slated for Presidency 

As planned, James J. Ling, chairman 
and chief executive officer of Ling-Altec, 
would become president of Ling-Temco, 
with Clyde Skeen, Temco’s executive vice 
president, taking the executive vice presi- 
dency of the new concern. Robert Mc- 
Cullogh, president of Temco, is to be- 
cme chairman and chief executive of 
ficer. 

Under the Barry-Wright plan, Ervin 
Pietz, president of Barry Controls, would 
become president and chief executive of- 
fier of the new company, with R. P. Col- 
lins, president of the Wright Line. head- 
ing the board of directors. 


Tenney Engineering Posts 
Price Increase Up To 712% 

Price increases of up to 7% per cent 
were posted May 1 by Tenney Engineer- 
ing, Inc., Union, N. J., one of the coun- 
try’s oldest and largest makers of en- 
vironmental test chambers. Robert H. 
Brown, vice president, attributed the in- 
eases to “higher material costs and the 
more exacting demands being made on 
our engineers to simulate environments 
considered fantastic a few years ago.” 

Mr. Brown said the price rise was re- 
flected in both standard catalogue equip- 
ment and custom units, but that out- 
tanding quotations were honored accord- 
ing to the terms of the bid. 


News of Test Labs 


(For further information on any of the 
mnouncements below, simply write the 
mame of the lab on the “other” line of 
EQ’s Reader Service Card.) 


Calibration Service Offered 

ue to mounting requests by govern- 
Ment agencies that test equipment show 
@libration in terms of National Bureau 
Standards references, United States 
Testing Company, Inc., Hoboken, N. J.. 
8 offering the following service: 

Certificate guaranteeing that equip- 
ment has been compared to appropriate 
tandards; data log sheet of calibration 
a various points of the equipment scale; 
al attached to equipment showing date 


July 1960 


Environments on the Move 


THT 


One of the largest test chambers—14’x12'/2’x28’ overall—ever moved overisnd in one piece 
went recently via low-bed trailer truck from American Research Corp., Farmington, Conn., to 
a New England R & D firm. Normally three hours, the trip took two days. Chamber data: 
—100° to +350° F., 150,000’ alt., 10x10x24 free test space, fully automatic. (Circle EQ 
RSC “D.”) 


d by Conrad, Inc., Holland, 


Broken up for shipping, this prefabricated sectional chamber is clai 


Mich., to be the world’s largest, with 6,500 cf test space. Four flat cars moved it to a West 
coast missile maker. Chamber data: —85° to +300° F., 20% to 98% humidity, vertically 
rising doors both front and back. Center partition permits setting up two different sets of 
conditions. (Circle EQ RSC “E.”) 


Warm reception is reported on the West coast for this touring demonstration of u'tra-cold 
testing with CO2 by the Cardox division of Chemetron Corp. Second unit from the front of 
trai'e: is low pressure bulk carbon dioxide tank. One of the two test chambers at the 
rear is cooled by sublimation, the other by direct injection. (Circle EQ RSC “F.”) 


Typical recent foreign shipment by Cincinnati Sub-Zero Products are these low temp- 
erature chambers for med'cal research. The company has opened a separate export office 
a! its Cincinnati, Ohio, headquarters, with H. E. Schurgast in charge. (Circle EQ RSC “G.”) 
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40 liter/second Vaclon® High Vacuum Pump, empha- 
sized above, is just one of a great variety.of Varian Vacion 
Pump sizes available from stock. These include ¥%, 1, 5, 40, 
100, 140, 280, 1000, 3000, 5000 and 10,000 liter/second capaci- 
ties. Other sizes available on custom order. 


All these pumps give extremely clean vacuums to below 


without attention or service. 


The Vaclon High Vacuum Pump is a fully electronic device 
and is a Varian “First.” Unique both in principle and advan- 
tages, it has been accepted as an efficient, reliable labora- 
tory and production tool by industries throughout the world. 


A comprehensive brochure and technical data sheets are availabie | 
by writing Vacuum Products Division. 


COMPLETE VARIAN VACION 
HIGH-VACUUM SYSTEM 


VARIAN associates 
PALO ALTO CALIFORNIA 
R th hout the world 


_KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR 


_ ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, NMR & EPR SPECTROMETERS, MAGNETS, MAGNETO- 
STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 


George E. Pihi (right), president of Acton 
Laboratories, Inc., Acton, Mass., a subsidi- 
ary of Technology Instrument Corp., greets 
Herbert Cohen, manager of Acton’s new 
Space Instrumentation division. The division 
is offering a complete service, from basic 
ideas through design, environmental testing, 
supervision of flight through telemetry 
checkout and production of recoverable pack- 
ages. Joseph R. Frissora is the division's chief 
engineer, and James L. King its design engi- 
neer. Both were formerly at the AF Cam- 
bridge Research Center. (Circle EQ RSC “I.”) 


of certified test, and tag attached to 
equipment showing date of last test and 
due date of next. 

The service, available on contractual or 
as requested bases either in-plant or 
at U. S. Testing, is applicabje to such 
measured parameters as current, volt- 
age, resistance, inductance, capacitance 
frequency, temperature, specific grav- 
ity and volume. 


American Laboratories Grows 


American Laboratories division ol 
American Electronics, Inc., is adding 10, 
000 square feet to its 2%4-year-old struc- 
ture at Fullerton, Calif. The lab recently 
added one of the largest liquid CO, 
distribution systems for cold chamber 
testing on the Pacific coast. 

Another recent acquisition is a sand 
drop shock tower, believed to be one of 
the largest on the coast. Built by Pro- 
pulsion Development Laboratory, Santa 
Monica, Calif., it can handle loads up 
to 1200 pounds and fully meets the re 
quirements of MIL-S-4456. 


Wiggins Facilities Available 


The environmental test facilities of 
Wiggins Connectors, Los Angeles, prev 
iously used only for the company’s own 
products, are now available commercially. 
J. A. Minor, vice president, marketing, 
said the lab has been expanded “to 
handle all phases of aerospace testing’ 
and “to take care of a backlog of test 
ing requirements from other manu 
facturers.” 


Acquires Second Eas‘ern Lab 


A second Long Island test laborator 
has been acquired by the Wyle orgab 
ization of El Segundo, Calif. Earlier Frat 
S. Wyle had bought Parameters, Inc., New 
Hyde Park, N. Y., and renamed it Wyle 
Parameters. Then he announced acqtl 
sition of Burgoyne Testing Laboratories. 


| Environmental Quarterly | 


! 
50 J 


= 
=i 


iii | 


ENVIRONMENTAL 
TEST 


ITEMCO Makes 
Chambers for: MEMBERS 


VIBRATION 
LOW TEMPERATURE 
HIGH TEMPERATURE 
ALTITUDE 
HUMIDITY 

SALT SPRAY 
SAND and DUST 
VACUUM OVENS 
WALK-IN ROOMS 


Pes 


ITEMLAB . 


Tests... 
SINUSOIDAL AND RANDOM VIBRA- 


CORDING) 


HIGH INTENSITY ACOUSTIC NOISE 
(WITH DIRECT RECORDING) 


HIGH-LOW+41200° F TO —120° F 
TEMPERATURES 

(AT ALTITUDES TO 200,000 FEET) 

— SHOCK ACCELERATION TEST- 


(SAWTOC 

SALT SPRAY + FUNGUS « EXPLOSION 

SAND & DUST + HUMIDITY + RAIN 

SUNSHINE ROTARY ACCELERATION 
SHIELDED ROOM FACILITIES 


QUALIFIED PERSONNEL 


BEECHWOOD AVENUE 
PORT WASHINGTON, 
NEW YORK 


July” 


A set-up for vibration tests at American Lab- 
oratories, Fullerton, Calif., is typical of the 
use of the lab makes of its new CO, dis- 
tribution system. Said to be one of the most 
complete on the West coast, the system was 
designed and installed by Cardox division of 
Chemetron Corp. It includes a 22-ton me- 
chanically refrigerated and pressurized stor- 
age area and 28 individual outlets. (Circle 
EQ RSC “J.”) 


Inc., Westbury, N. Y., now known as 
Wyle-Burgoyne, Inc. 


Aerotest-Technik Affiliation 


Aerotest Laboratories, Inc., Deer Park, 
N. Y., and Technik, Inc., Garden City, 
N. Y., have announced a working affilia- 
tion. Lee Permut and H. J. Shapiro, prin- 
cipal officers of Aerotest, which special- 
izes in functional, qualification and envir- 
onmental testing of electronic, mechanical, 
pneumatic, hydraulic, avionic and fuel 
system equipment, said the arrangement 
gives their firm advanced research and 
development facilities. 


Idaho Maryland Mines Acquisition 


Idaho Maryland Mines Corporation has 
acquired Testing, Inc., Los Angeles, and 
renamed it Universal Research and Test- 
ing Laboratories. Elmo T. Evans has been 
appointed general manager, Charles 
Adamovic, chief test.engineer, and James 
McGonigal, customer relations manager. 


New Cryogenic Facilities 


Expansion of its special fastener-test- 
ing facilities with cryogenic and elevated 
temperature chambers has been an- 
nounced by Almay Research & Testing 
Corp., Los Angeles. 


IRE Group Visits Rototest 


Several hundred members of the South- 
ern California chapter of the IRE visited 
Rototest Laboratories, Lynwood, Calif., 
last May in an IRE program for quality 
control engineers. 


Heat Transfer Equipment 
PRECISION 


FABRICATED 
PIPING 


From Any Workable Material 
Coil illustrated is a Custom Engi- 
neered multiple spiral assembly fa 
ricated from I!/." IPS extra heavy 
Inconel, Similar units can be fabri- 
cated for any application from 
Stainless Steel, Nickel, Copper, 
Aluminum or any other workable 
material required for the job. 
FURNISH DETAILS FOR QUOTATION 
STAINLESS STEEL 


Solves Corrosion 
Problems! 
Many industrial and chemical plant 
rocesses require that acid vapor 
aden air be heated or cooled for 
further treatment—Rempe Fin Type 
Heating Coils of stainless steel are 
the most economical solution. 
They can be furnished with gas- 
tight casing as illustrated, or stand- 
ard style with exposed headers. 
GIVE US YOUR PROBLEM 
WE'LL FIND THE ANSWER 


Engineering 
Data Sook 


Pipe Coil and Fin Coil De- 
signs. Heat Transter Coeffi- 
cients. Get @ copy tor your 
library. 


MPE COMPANY 


366 N. Sacramento Bivd. @ Chicago 12, II! 
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Shock Tests only HYGE 


An Aerospace division has been set w 
at Tenney Engineering, Inc., Union, N. J 


can perform reliably... 


coordinate the Company's advanced 


state-of-the-art research and developmet 


repeat reliably 


new division is available for contract @ 
signments. 

Mr. Seligman named Dr. Bruno Sach 
Tenney’s vice president for engineering 
to head the Aerospace division. He sai 
emphasis will be “on the tremendo 
problems of outer-space simulation” anil 


ass 
Accelerated M pixture) 


ggpecimen an Sauttoth 
ie aveform “extreme environments in combination 


Acceleration W (Circle EQ RSC “N.”) 
acceleration Conrad Announces ‘Space 


Environment’ Chambers 
"ated My A new series of “space environmen 
———— (Spec ass test chambers has been announced } 
Conrad, Inc., Holland, Mich. The seri 
includes standard sizes from 2-foot di 
meter by 2% feet deep to 3, 4 and 6-fe 
diameters by 5 feet deep. 

Standard equipment includes mecha 
ical and diffusion pumping systems an 
vacuum pumping capabilities to .5 of 
micron, or about 350,000 feet altitud 
(Circle EQ RSC “O.”) 


n War- 


Fixture) 
Acceleration 


jeration Level : General Testing in New He 

General Testing Laboratories, Inc., h 
occupied new and expanded quarters 
46 Commercial Ave., Moonachie, N. 
The lab, now headed by Dr. Alan 
Surosky, president, and Dudley 4. Hil 
executive vice president, was formerly . 
sociated with Standard Cabinet Co, j 
Carlstadt, N. J. 


Now, Equipment Leasing, Te 
Equipment leasing, a growing mea 
of financing expansion out of incon 
rather than capital outlay, is now aval 
able in the Environment.  Industriggj 
Acoustics Company, Inc., New York, ham 


11 MS \ sine, 6 MS sawtooth. 10 MS sq ... these are announced a lease plan in connectid 


with its anechoic rooms, acoustic doo 


typical shock pulses frequently encountered in today’s jet ground run-up silencers and othe 
military specifications and routinely tested with CVC soundproofing installations. (Circle Ef 
HYGE. Military specs also call for many special shock RSC “A".) 

waveforms which have been accurately performed and PAM Designs New Equipment 
repeated only with HYGE. A few of these are shown above. To Quiet McClellan’s Jets 


To reduce jet warmup noise at Mq 
ola Choose from 3 HYGE models . . . laboratory or production Clellan Air Force Base, Sacramento, Call 


PAM Associates, Baltimore specialists 
line . . . with thrust capacities up to 40,000 lbs. force... molec contsol and acoustic smd 


and acceleration to 2000 G. Each features HYGE’s equipment, is designing suppressors ™ 
unique adaptability to the widest range of shock tests, to cut sound pressure levels to 1/1000th @ 


meet your present and future shock test needs. those experienced with existing equip 
ment at the field. 


: According to Edward J. Kirchmail 
Write for HYGE Bulletins, or outline your requirements pocaidemt,. the. new design 


and we’ll make a recommendation. duce sound pressure levels to a range 
60 to 80 db in an octave band frequend 
of 150 to 9,600 cps. A feature of th 
wtle, equipment is that water is “weeped 
rather than sprayed to cool after-burner 
reducing water consumption to less that 
80 gallons per minute. The equipmeml 
will be many times smaller than convelia™ 
tional installations. (Circle EQ RSC “Pi 


Consolidated Vacuum Corporation 


ROCHESTER 3, NEW YORK 
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Versatile and precise, this machine produces exactly 
fepeatable saw-tooth, half-sine, and square waves through inde- 
pendent control of magnitude of peak acceleration, time dura- 
ion, and pulse configuration. Tests are precisely repeatable 
With the same machine and exactly reproducible on a different 
Varipulse, permitting a uniformity of results no matter which 
agency performs the test. 

The entire series of Varipulse machines is designed to 
fliminate resonances, and electronic circuit filtering is mini- 
Mized, together with the filtering inherent in the instrumenta- 
ion. Confusion of the validity of output through a filtering 
Retwork is eliminated. 

The standard 15575 Varipulse takes specimens up to 100 
Pounds in a 15-inch cube. Half-sine waves are produced by 
dropping on a rubber pad; saw-tooth and square waves are 
generated by using shaped lead pellets as the arresting medium. 
For the half-sine pulse, positive locks are used to catch the 
rebounding table at the peak of rebound. 

Tests are fast, simple, safe, and require no special personnel 
faining. Set-up time is negligible; cycling time is only 30 


TESTING 


Loaders in Shock Simulation BARRY 


CONTROLS 


(FOURTH OF A SERIES) 


Early in 1957, Barry Controls started development of a new shock testing machine, 
specifically intended as a precise laboratory device for testing the smaller components 
in the growing field of avionics. From this program emerged the 15575 Varipulse. 


seconds. A remote control requires the use of both hands in 
making the test drop; dual pushbuttons actuate a positive-hold 
solenoid-release toggle. Additional safety features are the dis- 
connect interlock and the elevator safety lock. 


The 15000 Varipulse accommodated loads to 400 pounds; 
the 15575 Varipulse took loads of 100 pounds. To span the 
intermediate range, Barry designed the 16805 Varipulse to 
handle loads to 200 pounds, in a cube as large as 24 inches. 


Both the 15575 and 16805 Varipulse Machines are de- 
signed for ease of installation. They require no auxiliary thrust 
devices, are calibrated at the factory, and are shipped com- 


pletely assembled. Only 110-volt a-c power is needed for hoist 
and release. 


But components were becoming smaller, and in 1959 the 
demand became apparent for a simple machine that could 
serve as a production-test device for smaller components such 
as relays. Barry engineers undertook solution of this problem 
and designed the already-popular 16750 Varipulse. 

(To be continued) 


Write wd “Shock hehe of Airborne Electronic Equipment” by Charles E. Crede 


700 PLEASANT ST. 
WATERTOWN 72 
MASSACHUSETTS 


INCORPORATED 
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because the Tenney 3 environ- 
mental test chamber will move, 
in that length of time, from am- 
bient to either —40°F or 
Seid +200°F. And extremes of 
shin —120°F and 350°F take just 
—— a little longer. There are also 
variations of the T-3 to meet 
every temperature and load SSS 
dissipation need, every budget. 
Humidity environment is avail- 
able as a standard option. 
All have cascade refrigeration | 
system; single electrical connec- EEE 
tion. Perfect for testing elec- | sSesssstessesnssussesseseocss= 
tronic components, instruments, 
military qualification specs, and SSS 
for metal aging, shrink fitting, SSS 
tool chilling, liquid baths, pres- SESS 
ervation of pharmaceuticals, SSS 
and hundreds of other testing SSS 
and production jobs. For more 
er units, write today to: 
\ 
1090 SPRINGFIELD ROAD, UNION, NEW JERSEY 
ay, PLANTS: UNION, N. J. AND WILMINGTON, N. C. 
t 4 
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